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Abstract 
 
The fact that oil storages tend to decrease, the environmental issues that are part of the 
modern world, the oil companies that for the last forty years seem to change profile, 
have lead to the situation in which Renewable Energy Sources (RES), production and 
consumption, have become part of people‟s lives. This qualitative research, by using 
secondary data, shows the results of surveys that according to past attitudes provide 
predictions for the future. Structured interviews were conducted at first and in some 
occasions, personal contact followed to cover any issues that rose. The interviewees 
had to answer four specific questions in depth, either by email or by telephone 
interviews. The questions are divided in two groups, according to whether an oil 
company operates in RES or not. The secured anonymity gives the interviewees the 
chance to represent the companies, while expressing their past attitudes and future 
plans without any problem. A guiding line for a business plan is recommended to the 
oil companies, which they could follow in case they plan to enter to the RES 
production market. 
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1. Introduction  
Over the last years people seem to be interested more in RES
1
 (wind, solar, biofuels, 
geothermal, water), in how these can be applied to our every day lives, and, in how 
they can help to improve environmental conditions. On the other hand, there are still 
traditional energy sources, which include oil, gas and coal, which have dominated 
global economy ever since the industrial revolution. These traditional, fossil, energy 
sources will not last forever, as researches have proven; and if we focus on the oil 
reserves, according to Flavin and Dunn they will not even be a part of the next 
century (Flavin and Dunn, 1999). Oil is a part of our every day lives and we cannot 
operate without its use. But lately the oil industry tends to change (EUROPIA
2
, 2007 
Annual Report) due to price changes, refinery investments, international trade, or 
even due to the importance of reducing the carbon dioxide emissions (Kyoto Protocol, 
1998).   
 
This dissertation presents a research in the oil industry and how it is associated to the 
RES, by commencing with the biggest and most important European oil companies. 
We will have the chance to see which of these companies are also operating in RES 
and how they manage to combine traditional energy sources with RES. We will also 
examine which oil companies have created subsidiaries or if they operate in their own 
plants dealing with RES, and how these companies perceive the success each business 
move has had. A timeline will help us understand more easily what has occurred from 
the past until today, by firstly, referring to the European and World Market and then 
to the Greek Market. Above all, we will briefly mention how the Renewable Energy 
Sources can find their way to the markets in the coming decades. 
 
Through the research of this paper, we want to figure out the reasons why the oil 
companies have operated through subsidiaries, why they have made different 
departments that operate in RES, and, of course, as already mentioned, the success of 
it and the plans for the future. These issues could be considered as the main points 
that we will try to understand, with the aim to enter into the core of the managerial 
actions each oil company has taken in the past with regard to their future stability and 
                                               
1 Acronym for Renewable Energy Sources (RES). 
2 EUROPIA: Acronym for European Petroleum Industry Association. 
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domination in the industry. More over, when talking about industry we must consider 
that it is not only the oil industry since this would be considered conservative rather 
than dominating, modern or even part of the expansive policy.  
 
The research begins with the analysis of the data presented on the official sites of oil 
companies and associations, like EUROPIA, both in Europe and Greece. The research 
will be in the interest of every oil company that has expectations for its future survival 
in a highly competitive market. Furthermore, this study can draw the attention of 
every oil company that desires to take part more vividly in its expansion in other 
industries with side activities, and, finally, it can be a use for every company of that 
kind which wants to compromise with the European laws and regulations. 
Additionally, the paper aims at the interest of every reader who wants to  understand 
what an oil company does and that its actions do  not only have to do with oil but also 
with other sources of energy and how oil companies do not just harm the environment 
but they are also active concerning its protection. Finally, prospective investors may 
also be interested in this research, since it highlights opportunities that appear during 
this difficult period of the economic crisis. 
 
All the above are totally what interests me and that is the reason I wanted to do this 
research. I wanted to fully comprehend the use of RES, how these energy sources can 
be applied and by whom, and what the position of the oil companies is towards this 
issue. I had also in mind the impact on the environment by applying the RES or by not 
applying it, since every aspect has two sides. The most interesting of all was the fact 
that apparently oil companies do not operate only in the way that consumers believe. 
Their operation is not only drilling oil or selling lubricants, but there is much more 
than what is obvious. They are not only the ones who harm the environment by the 
production of oil, but they offer much to the society with the variety of products and 
services that they provide even though the majority of the public cannot comprehend 
that. Moreover, after the original research, I could easily understand that the oil 
industry is willing to take a step forward and act on an upper level, which combines 
strategy and Corporate Social Responsibility, and as consumers we must consider 
both. My deeper aim was to understand this combination of strategy and the 
challenges that provoke the oil industry to become open minded with such willingness 
to expand in other industrial areas. Hopefully, through this research, the readers will 
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be able to comprehend the importance of RES, whether they are consumers, oil 
companies or potential investors interested in the subject. But mostly, my objective is 
this research to act as a trigger for the Greek oil companies, so as to invest more in 
RES in the Greek market, in order to become “greener”, more environmentally 
friendly and consider the opportunities arising by using properly what the Earth has 
offered us for thousands of years (See Appendix B, Table 1). 
 
The paper begins with the literature review, which is the theoretical part of the 
research and refers to the sources used as a base and completion of it and any findings 
from other researchers or authors. The next section is the research methodology that 
follows which refers to the way the subject was investigated, to the sample chosen, 
how the interviews occurred, and, of course, a critical reflection of it. We continue 
with the findings, which is actually the data analysis and discussion of it.  Finally, we 
come up with the conclusion, which is a link of the main two sections; here we refer 
to some general conclusions found, to any limitations that were faced during the 
research and to some recommendations that would seem beneficial to the readers.     
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2. Literature Review  
 
It all began in 1973 with the oil crisis being a trigger for humanity to understand that 
the oil shortages will not last for long (Bulkin, 2003; Elliott, 2003).  Some years later, 
President Carter in his speech (April 18, 1977) talked about the growth of oil 
consumption in 1960s in comparison to previous decades, mentioned the oil shortages 
that are coming to an end, and the importance of RES and especially solar power 
(Carter, 1977). With the second oil shock in 1979, the oil price reached the peak of 
$50/b (Campbell, 2005). The earth started suffering from the humanity‟s “ecological” 
footprint, as shown in Figure 1, and if we also consider that 2.4 million of people die 
every year due to air pollution (Vima Newspaper, 5/6/2011; WHO, 2011
3
). 
Figure 1: Humanity’s Ecological Footprint4 
 
 
Source: Renewable Energy Sources and Methods, Maczulak Anne 
The Energy White Paper, (Commission of the European Committees, 1997) refers to 
the predictions of growth of RES, to the importance of reducing the CO2 emissions, 
and, also, to the financial impact of the investment and use of RES technologies on 
the economy. 
The world‟s Carbon Dioxide Emissions will rise from 29.7 billion metric tons (2007) 
to 42.4 billion metric tons (2035) (Figure 2) (E.I.A.
5
, 2010). It is obvious that OECD
6
 
                                               
3 WHO: Acronym for World Health Organization, according to which “23% of the global disease 
burden is attributable to the environment” (http://www.who.int/gho/phe/en/index.html). 
4 The world’s human population has exceeded its ecological footprint by about 20%. Each year, the 
average person on earth uses more resources and produces more wastes than the planet can produce 
or absorb, respectively. Some of the consequences of exceeding the ecological footprint have already 
become evident: depleted fisheries, diminished forest cover, scarcity of fresh water, and build up of 
waste. Renewable Energy Sources and Methods, Maczulak Anne, p.4. 
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countries will keep today‟s levels while non-OECD will show a dramatic rise. This is 
logical since these countries will have an increase in the electricity consumption (as 
shown in figures below). 
Figure 2: World energy-related carbon dioxide emissions, 2007-2035 (billion 
metric tons) 
 
 
  
Source: International Energy Outlook 2010, E.I.A. 2010.  
In the efforts to save the environment, the Baseline 2009
7
 scenario includes new CO2 
emission reduction policies, and refers to a new legislation that will have as mission 
higher energy efficiency. In Figure 3 we can see the new predictions in comparison to 
those of the 2007 scenario, where it is apparent that after 2005 countries will have to 
decrease their Carbon Dioxide Emissions (ICCS-NTUA
8
, 2010). Part of the ways for 
                                                                                                                                      
5 Acronym for U.S. Energy Information Administration. 
6 OECD: Organization for Economic Cooperation and Development. Its members are: United States, 
Canada, Mexico, Austria, Belgium, Czech Republic, Denmark, Finland, France, Germany, Greece, 
Hungary, Iceland, Ireland, Italy, Luxembourg, the Netherlands, Norway, Poland, Portugal, Slovakia, 
Spain, Sweden, Switzerland, Turkey, the United Kingdom, Japan, South Korea, Australia, and New 
Zealand. Chile became a member on May 7, 2010, but its membership is not reflected in IEO2010. 
Source: International Energy Outlook 2010.  
7 The energy Baseline scenario of 2007 reflected the optimistic economic growth outlook, prevailing in 
2006 and 2007. The Baseline scenario of 2009 is actually a reflection of the economic downturn, 
predicting a faster growth during 2013-2015 (ICCS- NTUA, 2010). 
8 Institute of Communication and Computer Systems of the National Technical University of Athens 
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the decrease of CO2 emissions will be the investments and operations on RES 
technologies. 
Figure 3: Energy Demand and CO2 Emissions in Relation to GDP 
 
Source: EU Energy Trends to 2030, ICCS-NTUA 2010. 
RES can also be characterized as financial opportunities, which German and French 
companies try to take advantage in the Greek market while investing on them 
(newspaper Ethnos, 21/8/2011). According to the article, during 2010-2020 €16.4 
billion of investments will occur and 100.000 new jobs will be created. The Greek 
region is alluring due to its location, since it is sunny during almost the whole year 
and there are also districts suitable for wind parks; and it is a fact that Greece has 
become very tempting for investors in wind energy. 
The leaders of RES seem to be solar and wind energies and the most important 
companies from the oil industry are BP and Shell, who are actually leading the parade 
(Freris & Infield, 2008). Additionally, in the same survey, it is mentioned that 
European countries are the first concerned with wind power installation with over 
60GW while at the same time 95GW is the world‟s wind installation in 2007. 
Moreover all European countries have as a goal to use RES. 
According to another survey, by Wüstenhagen and Tarja (2004), the energy sector has 
a vital role to the economy, and estimations have shown that during the period 2001-
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2030 $16 trillion will be invested in the sector. In their survey, they state that 
investing in RES is very attractive for both governments and venture capitalists, since 
the first could reduce the imports of energy from other countries, while the second can 
get private value when investing in RES technology. Apart from the researchers, the 
oil companies are really interested in RES and they are really active in researches. 
According to a survey done by BP (BP, 2011) the need of power consumption is 
growing, while at the same time the use of RES is rising as well. As shown in Figure 
4, after 1973 we see a constant decline in oil, while at the same time gas and nuclear 
gain field and Renewables are part of the game since 1990 and they also seem to gain 
field in the second graph especially over the next 20 years (BP, 2011; ExxonMobil, 
2010). BP characterizes the oil as being the "slowest-growing fuel over the next 20 
years". In terms of RES, biofuels will be the first to be consumed (BP, 2011; 
ExxonMobil, 2010; Freris & Infield, 2008), and after 2020 Europe will be third in 
global production which will be an increase in comparison to 2010 and the continent 
will be the first to consume biofuels in conjunction with U.S. (60% both) in 2030, as 
shown in Figure 5. 
Figure 4: Shares of World Primary Energy 
 
Source: BP Energy Outlook 2030, p. 10-11, BP 2011. 
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Figure 5: Biofuels supply and Liquids Demand Growth. 
 
Source: BP Energy Outlook 2030, p. 40-41, BP 2011. 
In the next two Figures (6 & 7) we can see the structure of power generation and the 
share of RES until 2030. In Figure 6 the growth in the share of RES reaches almost 
10% more in comparison to the predictions of the Baseline 2007 scenario. In Figure 7 
we see that the biggest growth is in the investment of wind offshore energy and there 
is also a growth in solar energy; a fact which is really positive for our country since 
we can provide both sun and wind (ICCS-NTUA, 2010). 
Figure 6: Structure of Power Generation 
 
Source: EU Energy Trends to 2030, ICCS-NTUA 2010 
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Figure 7: Structure of RES Power. 
 
Source:  EU Energy Trends to 2030, ICCS-NTUA 2010. 
 
According to a survey by Country Watch Forecast (2011), Renewables have the 
highest Growth Rate in the Global Energy Consumption, counting 11,8% (2005-2030) 
while the oil consumption is only 1,8% of growth (Figure 8 & Table 1). 
Figure 8: Global Energy Consumption. 
 
Source: Country Watch Forecast, Greece; Forecast Brief 2011 Edition.  
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Table 1: Global Energy Consumption Growth Rates. 
 
Source: Country Watch Forecast, Greece; Forecast Brief 2011 Edition.  
The oil prices will continue to increase and oil will continue to be the leader in the 
energy production, but due to its high prices the electric power sector will use 
alternative fuels (E.I.A. 2010). In figure 9, we can see the growth of RES in the 
electricity generation, due to the high levels of the oil prices, to the interest for more 
environmentally friendly energy sources, and, of course, to the growth by 49% of 
energy consumption from 2007 to  2035 (Figure 10). 
 
Figure 9: World net electricity generation by fuel, 2007-2035 (trillion kilowatt-
hours) 
 
Source: International Energy Outlook 2010, E.I.A. 2010. 
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Figure 10: World marketed energy consumption, 2007-2035 (quadrillion Btu). 
 
 
Source: International Energy Outlook 2010, E.I.A. 2010. 
The biggest growth in the energy consumption will be led by non-OECD countries, 
with India and China being the first in consumption rates. Fossil Fuels will continue 
to provide the biggest part of shares for the energy production, but they will have a 
decline in 2035, while we see an increase in the RES, as shown in Figure 11. 
Figure 11: World marketed energy use by fuel type, 1990-2035 (quadrillion Btu). 
 
Source: International Energy Outlook 2010, E.I.A. 2010. 
 
At the same time in Greece, the RES production seems to be having an increase from 
1,41 billion of kWh(2005) to 3,07 billion of kWh(2014) (Table 2). 
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Table 2: Forecast for Energy Production until 2014, Greece 
 
Source: Country Watch Forecast, Greece; Forecast Brief 2011 Edition.  
All the above figures show a growth of the RES consumption and production in the 
Greek region as well. In addition, Greece seems to be the second best (after Germany) 
at the solar collectors in Europe, having the largest installed area (The Economist 
Intelligence Unit Limited Energy Industry Report, 2005; 2007; and 2010) and has as 
well predicted an increase in the RES consumption until 2020 (Table 3). 
Table 3: Greece’s forecast RES consumption and production 
Source: Economist Intelligence Unit, 2010.  
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Concerning the Greek market and the energy consumption and production, according 
to the ICCS-NTUA (2010) survey, the predictions for the future are the growth of 
RES in both production and consumption and no oil production after 2020 (see 
Appendix B Tables 2 & 3). The consuming energy needs will be the reason for the 
imports of energy that will overtake the production capacities of the country. The only 
positive is that there will be no imports in the RES, which seems to be a trigger for 
new investments and at the same time for a way of exploiting the sources provided by 
the environment for free (wind and sun) and why not for trying to export these energy 
sources. 
In contrast to all the above, we have a prediction back in 1991 from the Centre of 
Planning and Economic Research (KEPE), about the Greek market and the use of 
RES. During that period, 20 years ago, in Greece no use of RES was mentioned apart 
from the solar water heaters and some potential of geothermal energy in Milos island, 
that could have been a great opportunity for the Public Power Corporation (PPC) to 
take advantage of it; in that survey it was stated that there was just a little use of PV 
systems (in the Greek Navy, in Hellenic Telecommunications Service, one station in 
Kythnos which was connected to the Aeolic park of PPC, one station in Agia Roumeli 
- Crete, and one station in Karpathos) while the prediction was that since the cost was 
so big the result would be that no important investments could take place in the Greek 
region, unless the cost would decrease and maybe then the consumption of renewable 
energy would reach 3% (KEPE).  Of course, today's numbers and investments in the 
Greek market come in contradiction to the 1991 predictions. In the same survey, it is 
agreed that Greece has much potential in the wind energy and some potential in 
geothermal energy and biomass. 
Apparently, oil consumption decreases while RES production increases with much 
potential for the future, especially in solar energy and there has been a big change in 
the PV  world production from 50MW in 1990 to over 1.820 MW in 2005, with 
Europe being the second (500MW) after Japan (1000MW) (Frankel, 2007).  As for 
wind power, Frankel also mentions the possibilities that energy has in Europe and the 
big growth it gained during 1990-2006 (15 times more). Frankel states as one of the 
main reasons for the countries to use more RES energy in their production system is 
the economic factor; today, that oil storages reduce dramatically, and many countries 
14 
 
 
 
are obliged to import oil to cover their energy consumption needs, they can invest 
more in the production of RES so as to reduce the oil import and cover its needs from 
their own energy production.  
Concerning that economic factor, or better the financial crisis, the ICCS-NTUA has 
come up with a survey about the Baseline 2009 scenario that it is different to the 
previous predictions shown in 2007, having as a main reason the economic crisis 
(ICCS- NTUA, 2010). According to that new survey the EU GDP growth is projected 
to slow down by 1.7% per year between 2020 and 2030 (Figures 12 & 13). We can 
see how much the economic crisis has affected the predictions of GDP growth. 
Apparently, the economies will face a future growth, with chemicals being the fastest 
growing industry.   
Figure 12: GDP Growth. 
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Figure 13: % annual change of real GDP. 
 
Source (Figures 12, 13): EU Energy Trends to 2030, ICCS-NTUA 2010. 
 
Concerning the world fossil fuel prices, the price of oil will face an extreme increase 
which will affect its consumption. In figure 14, we can see which the predictions for 
the future are. It is easy to understand that having these prices people will turn to 
other energy sources which they will be cheaper and environmentally friendly as well.  
The economic crisis is the base of a chain reaction that leads to lower consuming 
levels, thus, lower productivity, lower investment and actually no progress, an issue 
that also affects the RES investments. But, at the same time, a new field, the RES 
field, seems to be an investing opportunity, due to the lower cost of produced energy, 
and, as a result the lower prices for the customers. 
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Figure 14: World Fossil Fuel Prices 
 
Source: EU Energy Trends to 2030, ICCS-NTUA 2010 
 
Having these estimations, oil companies should consider more deeply the use of RES 
in their production system, in order to be more competitive in the production and 
supply of electricity to their consumers. In addition to that, the companies could also 
take advantage of the financial support for innovation, of new technologies, and of 
R&D in the field of RES
9
. Furthermore, in the development of RES, the drivers seem 
to be the market forces and the least cost considerations, while at the same time there 
seem to be barriers that do not allow that development to take place like the mistrust 
or disbelief of people for the use of new technologies (ICCS-NTUA, 2010). Maybe 
that is one of the reasons why Aegean Power stopped operating in the production of 
electricity, because the consumers are not mature enough to become customers of a 
non traditional company. The solution to that could be the promotion of the new 
technologies. 
                                               
9 RTD support (7th framework program- theme 6): Financial support to R&D for innovative 
technologies such as CCS, RES, nuclear and energy efficiency is reflected by technology learning and 
economies of scale leading to cost reductions of these technologies (ICCS-NTUA, 2010). 
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 As Francisco Parra (2004) mentions "companies generally look to growth for the 
increasing prosperity of their shareholders" and the oil companies have managed 
that. He also mentions that, referring to the oil industry, a good way to growth is the 
acquisition between companies and he provides us with data by the Oil & Gas Journal 
showing the number of oil companies in 1981 being 400 (OGJ400), in 1991 being 300 
(OGJ300), in 1996 being 200 (OGJ200), and in 2001 less than 200 having various 
reasons for the acquisitions (Parra, 2004). From my point of view this is another issue 
that the oil industry should consider before taking the next step on RES: would it be 
better to cooperate with other companies and create a new RES production company 
under the umbrella of a group of companies, or should they proceed by creating a 
subsidiary owned 100% or even an RES department inside the same company? 
Maybe the best answer would be a combination of the three in order to "drive" safely. 
The competition is big and the amounts of money needed to be invested are higher, so 
they must be careful on how they will continue operating. So they should consider on 
making a difference, according to what Croston states: renewable fuels (biodiesel 
production, sugarcane ethanol production, and cellulosic ethanol), wind energy, and 
solar energy are good investments for the future (Croston, 2008). Some require less 
capital than others to begin, but in any way the oil companies can afford bigger costs 
and make creational investments in order to assure their future survival. They also 
have the human potential to take a step beyond the usual and expected; so as to come 
up with ideas by using their human assets in budgets they can afford. 
All these previous researches mentioned link to the same point: the decrease of oil 
consumption, the increase of energy consumption, the turn to the mixed energy 
production by producing and consuming both traditional and alternative energy 
sources, in order to cover the global energy needs, and, of course, not forget to 
mention the harmful results from the use of traditional energy sources on the 
environment and the efforts to protect it. 
This study was designed to examine the past and current attitudes of the most 
important oil companies in the field of RES, mainly in Europe and particularly in 
Greece. Additionally, it aims to view the reasons why the oil companies have turned 
to RES and how they managed that (e.g. cooperation with other companies from other 
industries, through subsidiaries, or RES departments within the company). 
18 
 
 
 
The past research in the Greek market is relatively limited, so in this study we use the 
qualitative method in order to understand the behavior of each Greek Oil Company, or 
group of companies, like Hellenic Petroleum. Additionally, we will try to make some 
predictions concerning their future behavior, based on the economic opportunities 
provided today, and, of course, on the energies provided for free from nature. 
. 
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3. Methodology  
The approach of the empirical work is qualitative. We approached the research this 
way because we wanted to proceed with a deeper analysis of the facts and the 
information provided by the companies. In addition, the sample was not big enough in 
order to provide quantitative results that could reflect to real figures. The sample 
could not have been bigger, anyway, since the Greek market is relatively small in 
comparison to other countries and the same goes for the Greek oil industry. 
Additionally, as Bauer and Gaskell state, with the qualitative method the researcher 
can guide the analysis of the survey data, or they can support its interpretation with 
more fine-grained observations (Bauer and Gaskell, 2005).  Moreover, through the 
qualitative research we can have feelings, irritations and impressions becoming part 
of the research, and, thus, become data in their own right (Flick, 2009).  
The methodology followed, consisted originally of a research on secondary data, 
which was the official websites of the oil companies on a worldwide basis. Through 
this, we had the opportunity to create a comprehensive picture, concerning the 
operations of the oil companies in relation to renewable energy. All the information 
provided through their websites, gave us the chance to create timelines, each for every 
kind of energy, with a history deriving back from the 1960s when geothermal energy 
seemed to gain fans in the oil industry, and, then in the 1970s when BP made its first 
steps in the RES production after the first oil crisis.  
Additionally, we wanted to show through various researches which the estimations for 
the future are and understand the reasons why the oil companies started operations in 
RES. These results will help us analyze the existing situation on the oil industry, 
comprehend the trends and evaluate the Greek market reactions. 
The second part of the methodology was structured interviews with the oil companies 
that operate in Greece. What we did was, firstly, separate the oil companies in two 
groups, those who operate in RES and those that until now have not started operating 
in RES. In both cases, the subjects of the study were asked to answer four specific 
questions and then a second interview followed, in order to make some details more 
specific and clear. 
20 
 
 
 
Both questionnaires were in Greek, since we are referring to the Greek market. The 
target group, as mentioned, was the biggest Greek oil companies and those who are 
members of SEEPE (Hellenic Petroleum Marketing Companies Association
10
). The 
member companies are the following: Avinoil S.A., Aegean, BP Elliniki S.A. 
Petroleum, Coral S.A., Cyclon Hellas S.A., EKO A.B.E.E., ElinOil S.A., Eteka S.A., 
Mamidoil Jetoil S.A. and Revoil S.A.
11
. Additionally, in the targeted companies we 
added Motor Oil which belongs to the same group as Coral S.A., and, also, Hellenic 
Petroleum S.A. and its group of companies which are ELPE Renewables S.A., EKO 
A.B.E.E. and BP Elliniki S.A. (since 2009). The answers provided from the groups 
represent all the members of each group and not of a single company. 
The reason for choosing these companies was because firstly, they are most known in 
the Greek market, secondly, they are either retailing or refining oil, and, lastly, they 
are actually the leaders of the oil industry so apparently they are the target we want to 
focus on by exploring a further interest in their future managerial decisions. 
From the 10 companies that we wanted to interview, we managed to conduct surveys 
with 7 which is a respected figure (70%) in order to proceed to a conclusion and 
maybe try to have some predictions and provide some managerial solutions to the 
ones who dare and to  the others who seem to be more hesitant. 
In the companies that operate on RES we wanted to set the following questions: 
 Which were the reasons for the companies to start operating in RES. 
 In which business form they operate, why and whether they feel to have a 
comparative advantage towards their competitors. 
 Whether they would proceed to new RES investments during this financial 
period we face. 
 Whether an oil company can meet the demands of the society and the EU 
concerning RES and how this can be fulfilled. 
Concerning the targeted companies that do not operate in RES the questions are: 
                                               
10 www.seepe.gr 
11 http://www.seepe.gr/site/ 
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 Besides the fact that until today the company has not showed any official 
operations in RES, in the short-term do they intend to take relative actions. 
 In case that the company decides to proceed to the development of RES 
operations, would this be done in the form of a partnership or of an 
independent department inside the company. 
 What is the business interest of the oil companies to start operating in RES and 
whether they try to be consolidated in the field. 
 Since oil reserves are depleted and some oil companies might be at risk to 
close in the long-term, whether it is advantageous to turn to RES.  
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4. Findings 
Chapter 1 
The European Reality in the 21st Century  
The 21st Century is the end of the oil empire. The 30 remaining years of that empire, 
are enough for the oil industries to manage situations and work for their future 
stability since the actual point is that humanity can survive without oil, but they 
cannot survive without electricity.  
The giants 
It is of vital importance to see how big the concern of the oil industry in terms of RES 
is. What actions have been taken during the last 30 years from their point of view and 
how efficient these actions were in the past, both in terms of RES and in their 
managerial decisions? 
We will begin by mentioning EUROPIA, which is the European Petroleum Industry 
Association and represents the European refining and marketing industry. The 
member companies are the following: BP, Chevron, Eni, Galp Energia, MOL, Omv, 
PKN Orlen, Saras, Statoil, Cepsa, ConocoPhillips, ExxonMobil, Hellenic Petroleum, 
Neste Oil, Petroplus, Repsol YPF, Shell and Total. Each one of the companies is 
active concerning the RES, and, of course, very active is the role of EUROPIA when 
it comes to influence the petroleum companies concerning policies, decisions and 
legislation during their development. The culture or philosophy of each company 
might be different or in other cases might be aligned; no matter what, their goal is the 
same: to invest in RES, to promote RES and to build on RES
12
. 
Much can be said and discussed about each one‟s investment on RES, or actions 
about it. The following timelines will help us comprehend briefly what each company 
does, when it started, which the business actions were (e.g. creating a subsidiary or 
cooperating with other companies either from the same industry or from other 
industries).  
                                               
12 www.europia.eu 
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In Timeline 1, we can see the Wind Energy projects to which the oil companies 
operate. Statoil and Shell were the first to begin, and we have a big presence of BP 
after 2007. 
Timeline 1: Wind Energy 
 
YEAR PROJECT COMPANY MANAGERIAL INVOLVEMENT 
    
2001 Hywind Project STATOIL The project was born. 
2001 Shell WindEnergy, Inc. SHELL Subsidiary of Royal Dutch Shell plc. 
2001 Rock River, Wyoming SHELL 50/50 owner with Goldman Sachs, 50 Mitsubishi turbines of 1 MW. 
2002 Cabazon Pass Project SHELL 50/50 Owner with Goldman Sachs, 62 turbines of 660kW manufactured by 
Vestas 
2002 Whitewater Hill Wind 
Park 
SHELL 50/50 Owner with Goldman Sachs, 41 turbines of 1.5MW  
2004 Top of Iowa project SHELL 50/50 owners with Entergy, 89 wind turbines. 
2004 Brazos Wind farm SHELL 50/50 Owner with Mitsui Wind, 60 Mitsubishi 1 MW turbines 
2005 Parchi Eolici Ulassai, 
Sardinia 
SARAS Fully owned by Saras.  
2006 Greenlight Energy, Inc. BP BP purchases this company for $98 million. The company was founded in 
2000, in Virginia. The purchase was a trigger for the development of BP and 
its acceleration on the field of wind energy. 
2006 OMV Future Energy 
Fund 
OMV Studies on how the OMV group can go on with the implementation of RES 
2006 Ned Power Mount 
Storm 
SHELL 50/50 owners with Dominion, 132 wind turbines along. 
2007 The Cedar Creek I 
Wind Farm 
BP Colorado, Development venture between BP and Infigen. The production is 
sold to the Public Service Company of Colorado. 
2008 The Edom Hills Wind 
Farm 
BP California, 100% BP Wind Energy. 
2008 The Sherbino I and 
Silver Star I Wind 
Farms 
BP Texas, Joint Venture between BP and NRG Energy. 
2008 Silver Star I Wind 
Farms 
BP Texas, 100% BP Wind Energy 
2009 The Flat Ridge I Wind 
Farm 
BP Kansas, Westar Energy, Inc. owns 50%. 
2009 The Fowler Ridge 
Wind Farm 
BP Indiana, Joint Venture, BP and Sempra Generation own 50% each. 
2009 The Titan I Wind Farm BP South Dakota, 100% BP Wind Energy. 
2009 Hywind Project STATOIL Official start of the project. 
2009 Sheringham Shoal, UK STATOIL Start onshore installation. 
2010 Buys two Vindicator 
laser wind sensor 
(LWS) units 
BP Catch the Wind Ltd., Manassas Virginia 
2010 Dorobantu Wind Farm OMV 45MW wind power project in Romania 
2010 Desertec Industrial 
Initiative (Dii) 
OMV Since 2010 OMV is an Associate Partner. The project is to produce wind 
and solar power in Middle East and North Africa (MENA), be consumed 
there but also part of it to be transported in Europe. Today the partners are 
more than 30. 
2011 Mehoopany Wind 
Farm 
BP Announcement from BP Wind Energy for two long-term power purchase 
agreements for its proposed Mehoopany Wind farm in Wyoming, the one 
with Old Dominion Electric Cooperative and a second with Southern 
Maryland Electric Cooperative Inc. 
2011 Trinity Hills Wind 
Farm 
BP Will be ready in 2012, deliver the power to Electricity Reliability Council of 
Texas transmission system and sold on the wholesale power market  
2011 Vale Grande Wind GALP A 12MW wind farm that will be completed in 2011 
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Farm, Portugal. ENERGIA 
2012 Sheringham Shoal, UK STATOIL Project completed. 
Present Dogger Bank zone, 
Yorkshire 
STATOIL Partnership between: RWE, SSE, Statkraft, Statoil. 
Present White Deer Windpark SHELL 50/50 Owner with Entergy, 80 Mitsubishi 1MW turbines. 
Present Colorado Green SHELL 50/50 Owner with Iberdrola Renewables, 108 GE Wind Energy 1.5 MW 
turbines 
2013 200MW installed 
capacity project 
GALP 
ENERGIA 
Galp Energia is an indirect stake 49% (39% direct) to a wind farm project 
that will be ready in 2013 
Present Wind  Energy 
Utilization 
MOL A feasibility study with mission: to measure the wind speed and prepare a 
wind map. The partner has been selected and they wait for the appropriate 
time to go on with the investment 
Present Borger, Texas, refinery CONOCO 
PHILIPS 
Towers have been installed to check for consistency and speed of the wind 
over a year‟s time.  
 
In Timeline 2, we have the Solar Energy projects, with BP being the first to take 
action in 1973 and until today is the “leader” in the solar energy projects. 
 
Timeline 2: Solar Energy 
 
YEAR PROJECT COMPANY MANAGERIAL INVOLVEMENT 
    
1973 Solarex Corporation BP Formed in USA to commercialize terrestrial solar photovoltaic (PV)  
1976 Solarex Pty Ltd BP Begins operations in Australia. 
1977 Solarex Corporation BP Initiates polycrystalline (multicrystalline) process 
1977 Solar Energy Research 
Institute  
BP It was launched by US Energy Research and Development Administration 
and its mission was to find improved ways on how to use energy that 
derives from the sun. Today it is named National Renewable Energy 
Laboratory.  
1979 BP BP BP begins operations in Solar energy 
1979 Multicrystaline 
technology 
BP Introduced by Solarex. 
1979 Shell Solar SHELL Subsidiary 
1980 Lucas Energy Systems  BP BP enters global solar industry via its purchase of Lucas Energy Systems  
1982 BP Solar España BP BP Solar España begins operating in Spain with commercial activities and 
module fabrication.  
1982 Frederick MD, US 
manufacturing plant 
BP Constructed in US with an array of 200kW. 
1983 Amoco Oil Company BP Amoco Oil Company purchases Solarex Corporation 
1983 BP solar is awarded BP The modules are awarded the IEC503 certification. 
1983 Contract by US 
Coastguard 
BP A major contract for 14,000 modules to be placed on sea buoys. 
1983 Tenesol TOTAL Two shareholders, Total and EDF 
1984 Exxon's Solar Power 
Corporation 
BP Solarex Corporation purchases Exxon's Solar Power Corporation 
1985  Tideland Energy Pty 
Ltd  
BP BP enters the Australian solar market through the purchase of Tideland 
Energy Pty Ltd (est. 1979). The business is based at Brook-vale, NSW. BP 
Solar Australia Pty Ltd is formed.  
1985 Alcobendas (Madrid), 
Spain. 
BP Construction of a plant by BP Solar. 
1987 'Mega Cell': 114m x 
114mm. 
BP Introduced by Solarex and improved the solar power by 30% in comparison 
to the previous industry standards (100mm x 100mm cells). 
1987 MSIP project BP Clean water and light in remote areas in Philippines 
1989 Tata BP Solar - India BP A joint venture between Tata Power Company and BP Solar. It is an 84MW 
Solar Cell manufacturing plant that is capable of processing mono and multi 
crystalline wafers of 125mm2 and 156mm2.  
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1989 Samsung BP 
Chemicals Co., Ltd 
(SSBP) 
BP Established with Samsung, in order to produce high value added chemical 
products (Acetic acid, Hydrogen) 
1991 France BP Presence of BP Solar in France 
1992 Aachen, Germany BP The first feed-in-tariff is introduced 
1993 20 year PV module 
warranty 
BP Is introduced by Solarex, in conjunction with the 20th anniversary in the 
industry. 
1995 Amoco Solar BP Was introduced in order to commercialize large scale applications of 
Solarex thin film products. 
1995 Monocrystaline 'Saturn' 
PV modules 
BP They were the first 100kW based on new technology with high efficiency. 
BP Solar receives ISO 9000, as being the first company in the sector with so 
qualitative activities.  
1995 Georgia institute of 
Technology Aquatic 
Centre 
BP Solarex supplies 340kW of multicrystaline PV modules  
1995 Asia Acetyls co.,Ltd 
(Asacco) 
BP Was incorporated in 1995 to produce and to sell Vinyl Acetate Monomer 
(VAM) in the Asia Pacific region  
1996 BP Solar Spain, ISO 
14.001 
BP It was the first company in Spain to receive ISO 14.001, due to its 
environmental management system.  
1996 BP Greece BP PV panels were installed on one of its petrol stations in the Athens area. 
This was the first PV petrol station in Greece. 
1997 "Mega" Cell BP Solarex Corporation introduces the "Mega" cell: 114mm x 114mm in 1987. 
Results in a 30% increase in solar efficiency from the previous industry 
standard of 100mm x 100mm  
1998 Solarex BP It introduced the first 25 year power output warranty, the first in the industry 
1999 BP Solarex BP BP merges with Amoco and acquires the Solarex business. BP Solar and 
Solarex merge to form BP Solarex 
1999 Fairfield. CA, US BP Is awarded with ISO 14001 thanks to its environmental management system. 
1999 Gelsenkirchen, 
Germany 
SHELL Multicrystalline solar cell plant 
2000 BP Solar Pty Ltd BP BP Solarex Australia becomes BP Solar Pty Ltd. BP Solar‟s Australian 
operations move to a new, larger factory in Sydney Olympic Park, NSW  
2000 Chevron Energy 
Solutions (CES) 
CHEVRON Chevron's subsidiary 
2001 Tennessee Valley 
Authority's Green 
Power Switch program 
BP BP Solar installs a 97kW canopy system as part of this program 
2001 BP Solar Australia BP Receives the "Green" Helios award for their work in Philippines. 
2001 BP Solar Spain  BP Inaugurates its plant in San Sebastian de los Reyes in charge of assembling 
the modules. It was the largest in Spain during that period. 
2001 Full ownership of the 
joint venture with 
Siemens Solar 
SHELL Full ownership of the joint venture with Siemens Solar. 
2001 Photovoltech  TOTAL A joint venture of Total (50%) and GDF SUEZ ((through Electrabel (47,5%) 
and Soltech (2,5%)) 
2002 BP Solar BP BP Solar exits thin film technology to focus on core markets and current 
technologies  
2002 BP Solar, Crete, 
Greece 
BP  In 2002 the biggest to the moment PV plant in Greece (171.6 kW) is being 
constructed using BP Solar PV panels in Sitia, Crete. This PV plant is 
owned by ROKAS SA electricity producing company 
2002 Munich airport 
Terminal 2 
BP BP Solar completes a 457kW installation 
2003 Pierce College, Los 
Angeles 
CHEVRON Performance contract with CES 
2003 Photovoltech  TOTAL Started production of multi crystalline silicon solar cells 
2004 The Home Depot, U.S. BP BP Solar launches residential installation program. 
2004 BP Solar Spain  BP Launches a new range of products of the 2nd generation of Saturn 
Technology, Saturn Series 7. It was the most effective photovoltaic 
technology due to increased efficiency.  
2005 Germany BP BP Solar products are used on the World's largest rooftop installation 
26 
 
 
 
(5MW) 
2005 Certified Installer 
Program, Germany 
BP It was the first in the industry, introduced by BP Solar, and sets the 
standards until today. 
2005 BP Alternative Energy BP BP creates a new low-carbon power business, BP Alternative Energy, and 
increases investment in renewable energies including solar, wind, hydrogen 
and combined-cycle-gas-turbine (CCGT) power generation  
2005 Tres Cantos, Spain BP BP Solar expands with a new production line of 20kW. 
2005 San Sebastian de los 
Reyes 
BP The facilities extend to 50kW. 
2005 University at Buffalo CHEVRON Contract with CES to design and implement the project 
2006 BP-SunOasis BP BP-Sun Oasis, a joint venture between BP and Xinjiang Sun Oasis 
Company, begins operations in Xi‟an, People‟s Republic of China  
2006 BP Solar-led 
consortium 
BP BP Solar-led consortium is awarded $15 million in Australian Government 
funding to deliver the Blacktown Solar City project in western Sydney, 
which will see the installation of over 1MW of solar in the project area over 
a six-year period.  
2006 Santander Bank BP Agreement between BP Solar and Santander Bank for the development of 
25MW in the Spanish market. 
2006 Programa de 
Aprobación de 
Componentes 
Fotovoltaicos (Global 
Approval Program for 
Photovoltaics, PV 
GAP) 
BP BP Solar completes all the necessary requirements for this approval. It 
obtained the certificate of quality brand solar photovoltaic modules in 10 
different high power exceeding 150 W. 
2006 Fresno State 
University, California 
CHEVRON Designed, installed and commissioned by CES 
2006 U.S. Postal Service CHEVRON 910-kilowatt solar power system spans a rooftop area nearly the size of two 
football fields 
2007 Tres Cantos, Madrid & 
Tata BP Solar in 
Bangalore, India 
BP BP Solar announced its plans for constructing two mega plants in these 
areas.  
2007 Campillo and La Vega 
(1.MW), and Parada 
and La Luisiana 
(1.9MW). 
BP Completion of the plants in Spain 
2007 Madrid and Tres 
Cantos, Spain 
BP With the first phase of the expansion plan in Madrid will increase the 
capacity of 55 MW annually to approximately 300 MW. Additionally the 
facilities in Tres Cantos are going to be remodeled and will include a new 
area for prototype photovoltaic systems, a training center for visitors and an 
area for testing and product development. 
2007 "Solar energies" 
Aerowatt Program 
BP Launched in France by BP Solar, and participates in investments that reach 
$20 million. 
2007 BP Solar Athens and 
Thessaloniki 
BP BP Solar opens sales offices in Athens and Thessaloniki, Greece 
2007 Milpitas Unified 
School District, US 
CHEVRON Designed, built and operated by CES 
2008 Walmart, California BP BP Solar is selected to install 4MW of solar modules on 7 facilities 
2008 Shea Trilogy Homes BP BP Solar becomes exclusive supplier. 
2008 Solar Sail Project, 
China 
BP BP Solar provides the design, supply and installation of an innovative 
structure using glass/glass modules to create a demonstration project 
2008 Madridejos plant in 
Spain and Arico in 
Canary Islands 
BP BP solar completes the biggest plant in Spain (Madridejos) with 8.8MW. At 
the same time is completed the Arico plant with 6.3MW. 
2008 Certification Program, 
France 
BP BP Solar promoted this program to its partners‟ installers. Today there is a 
fleet of PV in more than 2,000 houses. 
2008 Contra Costa 
Community College 
District, California 
CHEVRON Installed by CES. PV panels at 34 parking canopies at three campuses. 
2008 BrightSource Energy STATOIL Became investor among others (like BP, Chevron or Morgan Stanley) 
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2008 Solar Energy 
Development Center 
(SEDC) (Bright Source 
Energy) 
STATOIL Rotem Industrial Park in Israel‟s Negev Desert 
2009 Korea BP BP Solar wins a program in Korea, to provide 3MW modules and technical 
assistance. 
2009 FEDEX Ground, US BP BP Solar installs the largest rooftop installation in the US: 2.4MW. 
2009 Dubai, UAE BP New facilities from BP Solar 
2009 San Jose Unified 
School District, US 
CHEVRON Designed, built and operated by CES 
2009 Los Angeles County 
Metropolitan 
Transportation 
Authority 
CHEVRON Installed by CES. It is a 1.2 megawatt solar project that consists of 6,720 
solar panels. 
2009 Project Bright field CHEVRON CES announced that will begin this project in Bakersfield, California.  
2010 Certified Installer 
Program 
BP Rolled out by BP Solar in US and Italy 
2010 Stanford University 
engineering buildings 
BP BP Solar donates solar energy systems. 
2010 New York BP BP Solar starts work on New York's largest solar installation. The 37MW 
project for the Long Island Power Authority (LIPA) to be installed at 
Brookhaven National Laboratory. It will sustain more than 4,700 households 
and avoid 37,000 tones of CO2 emissions per year 
2010 “Solar Frontier Centre” 
(SFC) 
ENI Partnership with MIT for a 5 year plan 
2011 Questa molybdenum 
mine, New Mexico 
CHEVRON 1-MW concentrentum PV (CPV) facility at the company's mine. 
2011 Hidden Hills (Bright 
Source Energy) 
STATOIL Application for Construction with the California Energy Commission for the 
development of a two 250 megawatt (nominal) solar power plants (500 
megawatts nominal combined) in California‟s Inyo County. Wait for 
approval. 
Present Solar demonstration 
project, San Ramon 
CHEVRON Used for testing current and future solar technologies 
Present Achievements ENI The development of PV cells based on organic and/or polymeric materials 
Present Achievements ENI Syntheses of photoactive materials able to increase the conversion of PV 
panels 
Present Use of PV modules ENI Use of PV modules to electrify regulation stations along a gas pipeline in the 
Algerian desert, offshore platforms in Egypt, telecommunication systems in 
Nigeria, water pumping systems in Nigeria and Congo, electrification of 
remote villages in Nigeria and Mongolia 
1996-
1999 
„Plug in the Sun‟  BP BP introduces „Plug in the Sun‟ - an initiative to equip BP gas/petrol stations 
around the world with solar systems  
2010-
2013 
Ivanpah Project (Bright 
Source Energy) 
STATOIL Ivanpah Solar Electric Generating System (ISEGS) in California‟s Mojave 
Desert 
2011-
2015 
Moore Solar Farm BP Consortium between BP Solar, FRV, and Pacific Hydro The project will be 
completed in 2015 and will be one of the biggest solar farms ever 
Present Solar Energy 
Utilization 
MOL The mission of the project is to utilize the Solar Energy in the MOL Duna 
Refinery. 
Present Other Plants SHELL Munich, Germany, 5MW 
Present Other Plants SHELL Helmond, The Netherlands, 17MW 
Present Other Plants SHELL Evora, Portugal, 15MW 
 
For the Biofuels the big step was made after 2007, with big companies investing big 
capitals for the research of new technologies,  for being part of research projects (e.g. 
Conoco Philips), or for cooperating with other companies (e.g. BP or Chevron) 
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Timeline 3: Biofuels 
 
YEAR PROJECT COMPANY MANAGERIAL INVOLVEMENT 
2000 Biofuels CESPA The company incorporates biofuels into its ranges since 2000 
2002 2nd generation biofuels SHELL Partnership with Iogen Corporation (Canada) for the production of 2nd 
generation biofuels 
2007 Vivergo Fuels BP Location: Saltend near Hull UK, Joint Venture: BP, DuPont and British 
Sugar, Bioethanol Plant the biggest in UK, annual production capacity 420 
million liters 
2007 Mendel Biotechnology BP Collaboration between Mendel and BP for the development of a Bioenergy 
Seeds and Feed stocks business (2nd generation biofuels) 
2007 "Along with 
Petroleum" R&D 
program 
ENI Research and technological development program: conversion of solar 
energy and production of biofuels from non-food biomass. 
2007 Rossi Biofuel Plc., 
Komárom 
MOL Joint venture to which MOL owns 20%+1 shares. 
2007 Announcement of two 
research agreements 
CONOCO 
PHILIPS 
$22.5 million program at Iowa State University (ISU) to develop new 
technologies for producing biofuels 
2007 14 research projects CONOCO 
PHILIPS 
$1.75 million. 
2007 5 year project with 
Codexis Inc. 
SHELL Research will focus on adapting enzymes to improve the conversion of a 
range of raw materials into high-performance fuels. It will assist Shell in 
developing the next generation of biofuels as it explores a number of non-
food bio materials, new conversion processes and alternative fuel product. 
2008 Tropical BioEnergia 
S.A. 
BP 50% stake, location: Brazil, operation: Ethanol made from sugarcane 
2008 Catchlight Energy CHEVRON Joint Venture between Chevron and Weyerhaeuser.  The mission is to 
commercialize advanced biofuels.  
2008 Meroco a.s., 
Leopoldov, Slovakia 
MOL Joint venture to which MOL owns 20%+1 shares. 
2008 12 research projects CONOCO 
PHILIPS 
$3 million 
2008 Whitegate refinery in 
Ireland 
CONOCO 
PHILIPS 
processed renewable diesel fuel 
2008 Borger refinery in 
Texas 
CONOCO 
PHILIPS 
Processed renewable diesel fuel but suspended because it was not financially 
viable 
2009 Sugar-to-diesel 
technology 
BP A joint development agreement between BP and Martek in order to improve 
the technology 
2009 Butamax Advanced 
Biofuels LLC 
BP A joint venture between BP and DuPont, operations: to develop biobutanol-
an advanced premium biofuels molecule 
2009 BioDiesel from 
MicroAlgae 
ENI Plant was built in Gela 
2009 Jedlik Ányos project MOL Success of the first objective of the project: a wider range of commodity can 
be used in the production of biodiesel (vegetable oil, from any origin, used 
cooking oil, animal fat) 
2009 Biocomponents PKN 
ORLEN 
Over 510 thousand tons of Biocomponents and biofuels were introduced to 
the Polish market. 
2009 Testing of algae for the 
production of biofuels 
EXXON 
MOBIL 
ExxonMobil and Synthetic Genomics, Inc. (SGI): new greenhouse facility to 
enable the next level of research and testing in ExxonMobil's algae biofuels 
program.  
2010 Oil Products and 
Renewable Fuels  
NESTE OIL Oil Products and Renewable Fuels business areas will be merged to create 
one business area Oil Products and Renewables. The goal was greater 
operational efficiency and clear synergy benefits. 
2010 Alga Energy REPSOL 
YPF 
Repsol acquires 20% stake in Alga Energy. With this participation, Repsol 
will take part in a technology-based project of high quality to select, 
improve, cultivate and market various products derived from microalgae, 
including CO2 capture and fixing, and the production of biofuels from raw 
materials. Simultaneously, Repsol continues to develop alternative research 
projects in this field 
2010 KUOSOL REPSOL Repsol and the Mexican Group KUO will each own a 50% stake in 
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YPF KUOSOL, headquartered in Mexico and with an initial estimated 
investment of $80 million 
2011 Companhia Nacional 
de Açúcar e Álcool 
(CNAA), Brazil 
BP Agreement with BP in order to take 83% control of the CNAA company for 
US$680 million 
2011 Rotterdam NESTE OIL NExBTL diesel  unit, will be ready by the end of 2011 
2011 API Group III base oil 
plant, Bahrain 
NESTE OIL Joint venture with Bahrain Petroleum Co. and Nogaholding 
2011 Increase its use of 
waste in renewable 
diesel production 
NESTE OIL The use of side streams generated during palm oil production, such as palm 
fatty acid distillate, and waste such as animal fat, will increase 
Present Chevron Technology 
Ventures Investments 
(CVTI)  
CHEVRON It is a business unit that researches for partners in the field of biofuels. 
Present Achievements ENI The conversion of non-edible biomass in biofuels by Fischer-Tropsch 
synthesis (second generation biofuels) 
Present Achievements ENI The use of microalgae, yeasts and bacteria in the production of bio-fuels 
(third generation), also from biomass composed of solid organic waste 
Present Achievements ENI The identification of highly productive plants cultivated exclusively for 
energy purposes, aimed at significantly reducing the production costs of 
biofuels and the areas under cultivation 
Present Bioethanol Equivalent 
(ETBE) 
CESPA It is added to its fuels. The company has two plants 
Present Raízen SHELL Joint venture with Cosan (Brazilian company). Raízen will produce and sell 
over 2 billion litres a year of the lowest-carbon biofuel commercially 
available – ethanol made from Brazilian sugar cane  
2006-
2008 
Biocomponents PKN 
ORLEN 
Started using them in the fuel production. Expects new regulations that will 
allow higher ratio of using Biocomponents in the fuel production.  
2006-
2010 
Biofuels BP Invested $1,5billion on biofuels operations, R&D. 
2006-
2016 
Energy Biosciences 
Institute 
BP During 2006-2016 BP has committed itself to invest $500 million for the 
creation of the institute. Collaboration between: BP, University of California 
Berkeley, University of Illinois, Urbana-Champaign and the Lawrence 
Berkeley National Laboratory. 
2007-
present 
Biofuels CESPA The company runs a project for the production of biofuels from vegetable oil 
2011-
2013 
Vercipia, Florida  BP BP joint venture, plans for the future: to build a commercial scale plant in 
Florida that will produce 135 million liters of fuel a year, production: 
cellulosic ethanol made from high yielding feedstock (like energy grasses) 
2011-
2013 
VHVI (very high 
viscosity index) base 
oils 
NESTE OIL Partnership announced In 2011 with Abu Dhabi National Oil Company 
(ADNOC) and the oil will be in market in 2013.  
Present Porvoo refinery, 
Finland (2 units) 
NESTE OIL NExBTL diesel  units 
Present Singapore (1 plant) NESTE OIL NExBTL diesel  units 
 
 
In 1992 Saras Oil Company made its first steps in Hydrogen, but started operating in 
1997. After that, more oil companies started dealing with hydrogen and Carbon 
Capture and Storage (CCS). During the last decade BP is running partnerships and 
programs, and currently Statoil seems to be very energetic, as shown in Timeline 4. 
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Timeline 4: CCS and Hydrogen 
 
YEAR PROJECT COMPANY MANAGERIAL INVOLVEMENT 
1996 Harvard - Energy 
Technology Innovation 
Policy 
BP Collaboration with BP. Its mission: focus on policies for stimulating 
innovation in energy technologies 
1997 Sarlux S.r.l. SARAS In 1992 Sarlux started as a project company. In 1997 it started operations. 
Production of: electric power, hydrogen and steam, by converting heavy 
hydrocarbons provided by Saras refinery 
2000 Carbon Mitigation 
Initiative (CMI) 
BP It was launched in 2000 and has introduced new practical approaches on 
how to manage the carbon dioxide emissions. 
2000 The CO2 Capture 
Project (CCP) 
BP BP was a founding member in 2000.  
2004 In Salah gas 
production, Algeria 
BP Joint venture: Bp, Sonatrach and StatoilHydro.  CO2 capture and storage 
2004 Hydrogen station SHELL Cooperation with General Motors 
2007  BP First Hydrogen Projects 
2007 The Energy 
Technologies Institute 
BP Partnership between BP, Shell, EDF Energy, E.ON, Caterpillar and Rolls 
Royce. It is based in UK. Mission: to accelerate the UK‟s response to 
climate change. 
2007 Tres Hermanos Field, 
Mexico 
STATOIL Signed deal with the Mexican state oil company Petróleos Mexicanos 
(Pemex) to reduce carbon emissions until 2018, by 2 million tones. 
2010 The CACHET project 
(2nd phase) 
BP Is a European Commission-funded project and co-ordinate by BP. Mission: 
develop innovative and low-cost technologies for hydrogen production. 
2011 Hydrogen Power Abu 
Dhabi (HPAD) project 
BP Partnership with Masdar. Start construction in 2011. Aim to begin 
operations 2016-2017. 
2011 Hydrogen Energy 
California (HECA) 
project, California 
BP Partnership with Rio Tinto. The mission of the new company will be the 
development of decarbonized energy projects around the world. 
2011 Quest Carbon Capture 
and Storage (CCS) 
Project in Canada 
SHELL Governments of Alberta and Canada to secure $865 million in funding  
Present Achievement ENI Photo-production of hydrogen by water dissociation using solar energy 
2011-
2015 
Princeton University – 
Carbon Mitigation 
Initiative 
BP New agreement with the university in order to continue the CMI program 
Present Sleipner STATOIL Started operating in 1996. Storage of carbon Dioxide in geological layers 
(800m below the seabed). In 1990 it was in planning stage 
Present Snøhvit LNG STATOIL Northern Norway. Gas production since 2007. The first CO2 was injected 
into the reservoir in April 2008. 
Present In Salah, Algeria STATOIL Joint venture between Sonatrach, BP and Statoil. Started in 2004. 
Present Mongstad STATOIL In 2007 partnership between Statoil, Dong Energy, Vattenfall, Shell and 
Gassnova SF for the European Carbon Dioxide Test Centre (TCM). The 
plans are to start in 2011-2012.  
Present Hydrogen-powered 
fuel cell system 
EXXON 
MOBIL 
The company is currently developing this system 
 
The timeline of Geothermal Energy, as shown below, starts in the 1960s with 
Chevron being the first to operate from East to West, and only MOL showing an 
interest in this energy source in the last years. 
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Timeline 5: Geothermal Energy 
 
YEAR PROJECT COMPANY MANAGERIAL INVOLVEMENT 
1960s The Geysers, 
California 
CHEVRON  
 
CHEVRON 1970s Tiwi, Philippines CHEVRON 
1970s Makiling-Banahaw 
(Mak-Ban), Philippines 
CHEVRON 
1980s Salak, Indonesia CHEVRON 
1980s Darajat fields on Java, 
Indonesia 
CHEVRON Commercial production started in 1990s 
2008 Central European 
Geothermal Energy 
(CEGE) 
MOL Joint venture: MOL 50% - Australian Green Rock Energy 50%.  
2012 Start power production MOL Estimations show that in 2012 the power can start. 
 
Tidal Energy and Wave to Energy are not preferred from the oil companies. Only 
Statoil takes part in such projects in cooperation with other companies (Timelines 6 & 
7). 
 
Timeline 6: Tidal Energy 
 
YEAR PROJECT COMPANY MANAGERIAL INVOLVEMENT 
2003 Tidal turbine, Norway STATOIL Hammerfest Strøm AS. Statoil is one of the three shareholders (Andritz 
Hydro, Iberdrola). In Norway, it‟s the world‟s first tidal turbine to supply 
electricity directly to the onshore grid. 
 
 
Timeline 7: Wave to Energy 
 
YEAR PROJECT COMPANY MANAGERIAL INVOLVEMENT 
2002 Pelamis Wave Power STATOIL Statoil is investor in Pelamis since 2002, among others (Emerald 
Technology Ventures, Norsk Hydro Technology Ventures, BlackRock 
Investment Managers, 3i, Carbon Trust, Nettuno Power, Tudor BVI Global 
Portfolio and Scottish Enterprise) 
 
Gas to liquids and Fuel Cells are apparently Chevron‟s projects (Timelines 8 & 9). 
 
Timeline 8: Gas to liquids 
 
YEAR PROJECT COMPANY MANAGERIAL INVOLVEMENT 
Present Chevron Nigeria 
Limited (CNL), Warri 
region, Nigeria 
CHEVRON A joint-venture between Chevron (40%) and Nigerian National Petroleum 
Corporation (NNPC) (60%) and partnership with Sasol to build a GTL 
Plant. 
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Timeline 9: Fuel Cells 
 
YEAR PROJECT COMPANY MANAGERIAL INVOLVEMENT 
Present Alameda County's 
Santa Rita jail, 
California 
CHEVRON Provide high quality power 24/7 with ultra-low emissions and quiet 
operation.  
 
In the Oil Sands‟ energy production, Conoco Philips operates for the last 15 years, 
and Chevron is a partner in the Athabasca‟s Oil Sands Project in Alberta.  
 
Timeline 10: Oil Sands 
 
YEAR PROJECT COMPANY MANAGERIAL INVOLVEMENT 
1996 Foster Creek project CONOCO 
PHILIPS 
FCCL partnership with Cenovus Energy 
2000 Christina Lake project CONOCO 
PHILIPS 
FCCL partnership with Cenovus Energy 
2003 Surmont oil sands 
project, Fort McMurray 
CONOCO 
PHILIPS 
Joint venture: 50% ConocoPhillips Canada and 50% Total E&P Canada. 
2003 begin of project, 2015 Production of phase 2 
2009 Narrows Lake project CONOCO 
PHILIPS 
FCCL partnership with Cenovus Energy 
Present Athabasca Oil Sands 
Project's Muskeg River 
Mine in Alberta, 
Canada 
CHEVRON Production of bitumen from oil sands, in a partnership with Athabasca Oil 
Sands. 
Present Athabasca Region, 
Alberta 
CONOCO 
PHILIPS 
1 million net acres of land 
Sources: companies‟ official sites 
 
 
In 1973, when the first oil crisis occurred, BP took immediate action to follow the 
new rules and formed “Solarex Corporation” to take a step forward concerning RES. 
Until 1979, when the second oil crisis took place, it was the only important oil 
company which operated in Renewables until its monopoly ended by Shell which 
started the operations of its subsidiary “Shell Solar”. That was not a threat for BP, 
which continued to expand worldwide and to gain ground in the field; only 10 years 
after its first attempt of active participation, another company wanted to take part in 
the industry, “Tenesol”, having shareholders in the oil company “Total” and the 
energy company “EDF”. All the above operations were in solar power, and until 
1996-1997 BP was the leader in the RES industry, since it really turned out to be an 
industry. 
The revolution was after 1997, when the oil industry realized the reality and the 
importance of starting to produce energy from other sources since for the oil the final 
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countdown had already started,  the environmental pollution
13
 started being in the 
centre of every conversation, the European Commission obliged the countries to 
follow regulations, the Kyoto Protocol and the Energy White Paper were giving 
instructions,  humanity was seeking for new energy sources in economies like China; 
so, in the midst of all these changes the oil industry had to give the unique answer: 
RES. 
The goal for each company was the same, but not all followed the same ways to 
achieve it. Apparently, BP seems to be the leader in the RES development during the 
last 40 years. 
Figure 15: World share of RES operations during 1973-2011 as appear in 
Timelines 1-10
  
What BP did was to create new subsidiaries, to invest in new ideas, to dare to 
cooperate with other companies from other industrial areas, and to manipulate the fact 
                                               
13 According to Dahl (2004) “The extraction, conversion, and consumption of energy may pollute the 
air and water, create solid wastes that are toxic (or non-toxic), emit unusable heat into the air and 
water, degrade the land, and possibly contribute to global climate change.” (Dahl, 2004, International 
Energy Markets: Understanding Pricing, Policies and Profits).  
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that it operated all over the world while taking advantage of the sun, the wind, the 
waves, to create energy for everyone.  
But other companies dared to implement their ideas in RES. They dared to create 
joint-ventures, to join forces with other companies too, to share the know-how and 
make the consumers become their customers and glow from the glory. That is why 
today, they have a share of the RES operations and they can become even more 
dynamic. The heat of the sun or the powers of the waves are endless so the point 
turned out to be which the more efficient way to use them is.   
 
A. Greece: a small slice of the pie - big opportunity for investment? 
Equivalent to Europia, SEEPE is the Hellenic Petroleum Marketing Association. Its 
members consist of 12 oil companies that actually distribute the 90% of the oil needs 
in the Greek market, and they are the following: AVINOIL S.A., AEGEAN, BP 
Elliniki S.A., CORAL S.A., CORAL GAS (Hellas), CYCLON Hellas S.A., EKO 
A.B.E.E., ELINOIL S.A., ETEKA S.A., HELLENIC FUELS S.A. (under the license 
of BP), MAMIDOIL JETOIL S.A., REVOIL S.A.  
Again a timeline will help us see the Greek reality during the last two decades and 
what action has been taken not only from the Greek oil companies but also from big 
oil companies like BP, which has been very active in terms of RES in the Greek 
market. 
Timeline 11: Greek Market of RES  
YEAR PROJECT COMPANY MANAGERIAL INVOLVEMENT 
    
1981 Founded CYCLON Re-refining and regenerating used oil 
1993 HELLENIC 
ENVIRONMENTAL 
CENTER 
AEGEAN Management and treatment of oil residuals 
1996 BP Greece BP PV panels were installed on one of its petrol stations in the Athens area. 
This was the first PV petrol station in Greece. 
2002 BP Solar, Crete, Greece BP  In 2002 the biggest to the moment PV plant in Greece (171.6 kW) is 
being constructed using BP Solar PV panels in Sitia, Crete. This PV 
plant is owned by ROKAS SA electricity producing company 
2003 ELPEDISON  ELPE Joint Venture: ELPE SA and Edison S.p.A. (Italy). Production and 
trading of electricity in the greek market by the use of natural gas. 
2004 Rokas BP Crete 
2004 Sillogi ELINOIL Created by Elin Biofuels. Collect used frying oils, store them at an 
interim stage, and finally transport and make them available for 
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treatment in order to produce biodiesel at the elin Biofuels plant in 
Volos in a legal, safe and ecological manner. 
2005 Elin Biofuels S.A. (Volos) ELINOIL Elinoil 37%, supply, collect and process raw materials for biofuels 
production 
2006 RES ELPE (Hellenic 
Petroleum Renewable 
Energy Sources S.A.) 
ELPE 100% subsidiary of ELPE. Goal: to increase from 30MW to 100MW the 
next 3years.  
2006 Biodiesel S.A. ELPE 25% participation of ELPE RES in the Biodiesel s.a., a company that 
imports and sells biofuels in the Greek market 
2007 BP Solar Athens and 
Thessaloniki 
BP BP Solar opens sales offices in Athens and Thessaloniki, Greece 
2008 AEGEAN POWER AEGEAN Sale electricity and electricity trading. Today 4% of the electricity 
consumption in the Greek market as well as for the 13.5% of imported 
and exported energy. 
2008 Megali Sterna / Kilkis N BP Central Macedonia 
2008 Larisa  BP Central Greece 
2008 Koropi / Athens BP Attica 
2008 Myrtia/ Lakonia BP Peloponnesus 
2009 „ΑΙGΑΙΟΝ‟ 
thermoelectric station 
AEGEAN 50% gas turbine and 50% steam turbine 
2009 Alexandroupolis / NE 
Greece 
BP Eastern Macedonia & Thrace 
2009 Platy/ Imathia Region: 
Eastern 
BP Central Macedonia 
2009 Chalkidiki  BP Central Macedonia 
2009 Megali Sterna, Kilkis  BP Central Macedonia 
2009 Heraklion BP Crete 
2011 ELPE & LARKO 
agreement 
ELPE The two companies announced that they proceeded in an agreement 
through which they will cooperate in the operations and development of 
RES, including PV and other energy sources. ELPE will own 51% and 
LARKO 49% of the new company. The first project will be a PV park 
of 17MW. According to what the two companies stated it is very 
important for two big companies to cooperate for the development of 
new, important and big projects; they can combine their strength, 
knowledge and know how in order to come up with new, well developed 
ideas. Of course we must consider the financial aid between the two 
companies, since there are times that the one can cover the other. 
2011 Photovoltaic Park, Kavala REVOIL RES department in the company. 
2011 AEGEAN POWER AEGEAN In August 10, Aegean announces that leaves the company. 
Sources: companies‟ official sites 
Apparently, and according to Timeline 11 for the Greek market, BP continues to be 
the first in RES production since 1996. The Greek oil companies seem to be doing 
some steps forward, with ELPE participating in an important joint venture with the 
Italian company Edison S.p.A., which has had a history in the production of 
electricity since 1884. It seems like ELPE grabbed the opportunity to share 
knowledge with experts on the field of RES.  That was a dynamic start for ELPE, 
which continued operating in RES in conjunction with other companies (including 
EKO and BP). 
Another group, Aegean, was very active as well during the last years. The subsidiary 
“Aegean Power” seemed to be gaining ground and maybe be a threat for Elpedison, 
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but after only three years of operations it announced that it would leave the RES 
industry. But it was not only Aegean leaving, but also BP Elliniki left the Greek 
industry. According to information provided by the company the projects will be led 
from the offices of BP in Spain.  
Many would say that all these are due to the financial crisis, but from my point of 
view this is a big opportunity for other companies to take part in this competitive 
environment. Especially, if we consider that now we have two players, ELPE and 
PPC (Public Power Corporation), for the electricity production; but this is a game not 
for two, especially if we consider that new investments will take place in the RES 
industry during the next years and Renewables are for all, not only for two.  
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CHAPTER 2 
Our purpose was to comprehend the way the oil companies think, act, and behave 
concerning the RES and which the plans for the future are. We had the opportunity to 
discuss these issues with representatives of groups of companies and also with 
representatives of smaller companies, which are also competitive for their size. In the 
first part we will analyze some of the responses of companies that have already started 
to operate in the RES. In the second part, we will deal with some of the ideas of oil 
companies that until today, and for some reasons, have not started operating on RES. 
 
A.  Oil companies that have already operated in RES 
Which were the reasons for the companies to start operating in RES. 
The low investment risk is an important issue that was mentioned from a group of oil 
companies, while they try to combine the decrease of CO2 emissions and add their 
policies to the Corporate Social Responsibility profile of the company. 
“Reasonable financial returns with relatively low investment risk. Balance the CO2 
emissions. Contribute CSR policies.” 
 (Group of companies) 
 
Apart from the financial reasons, as mentioned by the first interviewee, we had also 
references in the desire for Research & Development (R&D) and at the same time a 
need for expansion in other renewable sources.  
“We created the RES department in order to have sustainable development, while 
studying the renewable energies and promoting R&D. Our main focus is in PV 
systems but at the same time we consider the development on wind and geothermal 
energy.”  
(Oil Company) 
 
Meanwhile, the European market seems to have been a reason for imitation by other 
companies that have tried to follow others‟ steps, and they also found the chance to 
express their opinion on the Greek legal framework which does not allow them to 
proceed entrepreneurially the way they desire.  
“Our company is operating in the production of biofuels, since 1999. When biodiesel 
started flourishing in Europe, it was a trigger for us to begin in RES and that became 
the company’s goal. But the non-existence of a legal framework in the Greek market, 
does not allow us to make the moves we want.”   
(Oil Company) 
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In which business form they operate, why and whether they feel to have a 
comparative advantage towards their competitors. 
The replies we received on that question created a feeling of self-confidence from the 
companies, regardless the way they are formed, each for its own reasons, like 
flexibility or independence.  
“Having a 100% subsidiary, gives us the advantage of flexibility and rapid decision 
making.”   
(Group of companies) 
 
“The reason for participating only by 37% in the company of RES production is 
because we were feeling like being competitors of our main product (oil) inside the 
same company. Since we are the first in the production of biodiesel in the Greek 
market, the moment we will have a freedom in the legal framework we will be the 
leaders in comparison to other oil companies.” 
(Oil Company) 
 
 From the secondary data, and as shown in the previous chapter, we have a case of a 
company that used to operate in RES and electricity production with a subsidiary and 
actually had plans for the future, but terminated its operations. Furthermore, in 
another occasion, the RES department of a company stopped operating in the Greek 
market due to financial reasons. So apparently, under these conditions and pressure 
from the risky market it is hard to survive and it is quite important to be confident.  
 
Whether they would proceed to new RES investments during this financial 
period we face. 
Over this period Greece faces a financial crisis, and everyone faces in their everyday 
lives companies and businesses that close. For some others, this period could be faced 
as a financial opportunity for investment in various fields including RES. Some of the 
companies interviewed seem to have already made these steps. 
 
“Our company already runs a project on RES investment on PVs, aioli and biomass.” 
(Group of companies) 
 
“We also deal with other kinds of bioenergy (biomass and biogas). At this moment we 
are not interested in making an investment on other kinds of RES, like sun or wind. 
But this does not mean that we reject it for the future.” 
(Oil Company) 
 
At the same time, we have the more traditional companies that will continue having as 
their main operations oil production while on the same time investing on RES. 
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“The growth prospects of oil are still very good. The dependence on oil to meet 
energy needs is still great, as it is a proven and a relatively inexpensive solution. On 
the other hand, renewable energy sources and green building is constantly gaining 
ground, but at least in Greece are at a relatively early stage. 
Our company foresees that in the future the RES could be an important area of 
activity and until now we have shown action. (…) R&D on Renewables, "green" 
technologies and alternative fuels attempting at the same time to ensure cooperation 
with research centers and universities to participate in national and international 
programs.” 
(Oil Company) 
 
Whether an oil company can meet the demands of the society and the EU 
concerning RES and how this can be fulfilled. 
In this part of our research, we faced a great interest of the interviewed companies on 
their CSR policies, on their cooperation with the local communities or local and state 
authorities, and also the desire to become a “green business”.  
“The oil companies because of their special contribution in the energy sector and the 
significant economic size can meet their business challenges more of their space. 
In addition, actions are divided into CSR and in full compliance to national and 
European legislation and policies. 
Especially for our company, policies for sustainable development are at the top of the 
activity in full consultation and collaboration with local communities of areas to 
invest.” 
(Group of companies) 
 
“The 20-20-20 goal is for the country to fulfill it. The company can handle the way it 
operates today as it is commercial and it is not engaged in the oil production. 
There is a desire to be a "green" company, which is a part of our corporate 
responsibility. The plans for the future are to improve our fleet (e.g. with modern 
ships), a move that will help reduce greenhouse gas emissions.” 
(Oil Company) 
 
“Concerning our company we concentrate on: 
Ongoing research, applied research and development of technologies technically and 
economically viable and environmentally friendly, research infrastructure necessary 
to support and implement investment and investment projects, liaison with local and 
state authorities relating to official policy, strategy and planning for renewable 
energy resources, adaptation in the International Codes and Standards as well as all 
applicable laws.” 
(Oil Company) 
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B. Oil companies that until today have not started operation in RES 
Besides the fact that until today the company has not showed any official 
operations in RES, in the short-term do they intend to take relative actions? 
Here, we are trying to figure the future plans of the oil companies that until today 
have not started operating in RES, and we want to get some information on what they 
are planning to do. We faced different responses in that field, since they have from 
one part an interest for RES investment in the future, while at the same time there 
seems to be hesitation.  
 
“Based on current conditions, and according to discussions, we have not rejected the 
idea of investing on RES, but not earlier than a year from today. 
So far there have been some discussions, but the PV installation cost (approximately 
€1 million) is too large and amortization will be approximately 10-11 years. 
Therefore, from a business point of view we consider it appropriate to proceed with 
an investment which will be depreciated over a much shorter period (e.g. a truck with 
a payback of approximately 2 years).” 
(Oil Company) 
 
“So far, no discussion has been made in the development of RES. Therefore, there is 
no relative motion in the future because no interest of another energy source exists, 
apart from oil trading. Our company is purely commercial and apparently no interest 
of a policy change arises, not even in CSR.” 
(Oil Company) 
 
“We have already established a subsidiary in order to engage in alternative forms of 
energy such as solar farms, etc”. 
(Oil Company) 
 
“…It is not our strategy to direct and exclusively switch to renewable energy sources 
since we need only to supplement our existing business.(…)  At the same time our 
company has been investing in photovoltaic systems in the premises of refinery and 
gas stations to produce their own electricity use. The Group also operates through 
joint venture and production of electricity using natural gas.” 
(Group of companies) 
 
In case that the company decides to proceed to the development of RES 
operations, would this be done in the form of a partnership or of an independent 
department inside the company? 
It is difficult to have answers here that could cope with our expectations on the 
research basis. This is because the responses had mostly a negative feeling on RES 
investment, so not much information was provided. From the little we managed to 
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gather, it seems like there is a fear on investing big amounts of money and partnership 
would be a good solution. Also, from another oil company we received the need for a 
new different entity so as to not mix the purpose of each business; this is an issue we 
have already seen in the previous section, which creates the need of differentiation 
between the different kind of products and services provided.  
 
“If turning to RES, and in accordance with the current situation, the optimal solution 
for our company would be cooperation with a foreign partner who would undertake 
the installation and maintenance of a PV park. For the moment we deem appropriate 
to establish a new company, without precluding future plans change, depending on 
the circumstances prevailing at any other time.” 
(Oil Company) 
 
“We have already established a separate entity to avoid confusion of purpose. 
Working with another company in the industry is not excluded in the future.” 
(Oil Company) 
 
“The development strategy of the group is examined on a case by case basis and 
always under the prevailing conditions in the Greek and international market. In any 
case, our company has sufficient expertise to proceed to any investment it deems 
necessary either independently or jointly with other companies.” 
(Group of companies) 
 
 
What the business interest of the oil companies to start operating in RES is and 
whether they try to be consolidated in the field. 
Unfortunately, there are no grand plans from the business world; a world that has so 
far no presence in the RES and this could be classified as an irritant that could show 
some activity in the future, and perhaps diminish the absence of an incentive for the 
majority of the oil companies. 
 
“As a company, if we turn to renewable energy and move forward on this investment 
project, we will not aspire to be established in the area, but to gain a market share in 
production and energy trading. 
It would also be good for Corporate Social Responsibility (CSR) and the company's 
image to consumers and customers.” 
(Oil Company). 
 
Additionally we faced an indifferent sense of a business character from a company, 
which seemed not to care about actions that their competitors take, the reasons they 
do so and how they could reply to that. 
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“Since we have not dealt with the sector of renewable energies we can not know from 
a business point of view how the competing companies of the industry act.” 
(Oil Company) 
 
Fortunately, we were able to contact a company that apparently has a special interest 
in oil stocks, particularly a positive point within the framework of our survey. 
 
“The shift to renewable energy is because of two main reasons: the first is the 
diversification into new technologies and the requirements of the times and the second 
is the imminent demise of oil.” 
(Oil Company) 
 
 
 
Since oil reserves are depleted and some oil companies might be at risk to close 
in the long-term, whether it is advantageous to turn to RES.  
Being open minded is a very important issue. Some oil companies managed to do so, 
and besides the fact that their operations are totally different they do understand the 
risk, but they also deal with the risk of a big investment that prevents them from 
moving forward. 
 
“Since lubricants are better today than previously and with the perspective that there 
is a continuous improvement in oil industry (e.g. a car does not change as often as 
older lubricants) in the long-term it might be advantageous for the oil industry to 
invest in RES. 
For the immediate future there is no interest for our company, due to the high 
investment cost, to proceed with such a large investment. 
In the long term many things may change, and, thus, these changes could address the 
business plans of the company.” 
(Oil Company) 
 
Additionally, we have the opposite idea that other companies seem to endorse, and 
this view has to do with a deeper belief that oil will last forever. Perhaps oil 
companies do not admit it that openly, but it is a thought that forbids them from 
taking a step forward.  
 
“If there is a problem, it should be addressed at the time incurred. 
As oil is an essential form of energy in the Greek market, there will be no parallel 
business transactions that could jeopardize the product marketed by our company. As 
we have mentioned we will persevere in the oil trade.” 
(Oil Company) 
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Moreover, the technological is part of the industry and could lead to new exploitations 
of the oil reserves, according to the next interviewee. 
“In principle, we do not agree with the statement that oil is running out. We may have 
reduced the 'easy' deposits but the technology has advanced so much that the oil 
companies involved in mining (upstream) have now the means to exploit reserves that 
previously were inaccessible, e.g. deep sea, oil shale, oil sands etc. Furthermore, 
great weight has dropped to the exploitation of gas deposits.” 
(Group of companies) 
 
 
To this point, we could say that logic comes first, and we have an opinion which 
indicates that an oil company totally comprehends the depletion of oil reserves, as 
mentioned below, but at the same time it reminds us that it will not happen suddenly. 
“I think there is a need to explore all possible alternatives for the survival of 
companies, although the depletion of oil reserves will not be from one day to another. 
However, business expansion in renewable energy is a necessity imposed by the times 
and weather conditions.” 
(Oil Company) 
In general, we see that companies are really aware of the situation and of what they 
want to do. But since a company, a firm, a business is run by people, and since people 
often change their minds, it is logical to say that a company could change direction 
after some time, according to the needs or the oil reserves! At this point we could 
mention a colossal oil company, Petro China, which in 2009 announced its decision to 
invest $1.7 billion, in the Athabasca Oil Sands Corp.‟s MacKay River and Dover oil-
sands projects
14
. Whether that managerial action was part of a specific business 
attitude or they decided to act so because they considered it would be efficient, the 
result was an increase in the company‟s shares.  More interesting it is the fact that 
some of our companies seem to think this way, that is they show a willingness to 
invest on such moves, and even if that thought is not totally a part of RES, they really 
want to keep their position in the industry and, if I may say so, why not meet with the 
same glory as Petro China did. 
 
 
 
 
 
                                               
14 http://www.bloomberg.com/apps/news?pid=newsarchive&sid=aW.hlGdbrr2o(15/9/2011) 
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5. Discussion  
In the Greek oil industry, and according to the companies that we interviewed, most 
companies have their own approach considering the reasons they started operating in 
RES. In Figure 16, we summarize the reasons why they operate on RES, how they 
manage that, what their future plans are and how they consider that this can be 
achieved. 
 
Figure 16: Companies’ approach  
 
 
Originally, it is interesting that no references are made about the oil storages and no 
company seems to consider that as being important or even an issue for their viability. 
As expected, the majority states their desire to continue operating any RES projects 
that are currently running.  
From our point of view, and according to the literature review and the secondary data 
we searched, we figured more reasons for an oil company to invest on the RES 
production. As shown in Figure 17, we name some more reasons that affect one 
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another. The growth of the oil prices, being a major reason, affects worldwide the 
markets and determines the productivity. This is an issue that has to be considered by 
the oil companies in conjunction with the “reasonable financial returns of the RES” 
that is mentioned in the interviews.  
 
Figure 17: Literature reasons for RES development. 
 
 
 
The Greek oil industry is relatively small but we can see different forms of operations: 
subsidiaries, RES departments, joint ventures. In the world and European market 
these phenomena occur more often. In the world market, apart from subsidiaries and 
joint ventures we see merges, acquisitions and partnerships; even between the big 
companies or between opponents these kind of cooperation occur. In Chapter 1, we 
had the chance to see analytically how the “giants” operate when it comes to RES. 
They form partnerships with competitors and research centers or universities, joint 
ventures with other companies of other industries along with merges and acquisitions; 
and all of these actions seem to be profitable and beneficial for the viability of a 
company. 
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In our market, a very good example is that of the Hellenic Petroleum S.A. The 
company has a subsidiary for the RES production, while at the same time two very 
important companies joined the group: BP Elliniki and EKO. The result, was, of 
course, a stronger company, ready to meet the requirements of the market and also 
ready to expand its business. 
Companies‟ future plans could be characterized as being subjective. The current 
financial instability does not allow the Greek companies to express themselves as they 
might have done in other occasions. We can take the example of the Greek oil 
company “Aegean”. It is true that it is a strong group which decided in 2008 to start 
operating in the field of electricity production
15
. It continued in 2009 with obtaining a 
license for energy production from the Regulatory Authority for Energy (RΑΕ) for a 
peak - power generation station, named “Aigaion” located in the outskirts of Athens, 
in Agioi Theodori, rated at 119 MW which used a combined cycle, gas fired plant
16
. 
The investment was big and promising especially if we think that the company had 
plans for the future: photovoltaic systems with the purpose of producing electricity 
through PV systems
17
, and wind energy by constructing and managing wind farms
18
. 
Today, 3 years after the first investment, the company ended its operations in RES, so 
apparently its future plans as well. It is difficult to tackle such a situation especially 
when dealing with large amounts of capital which could determine the viability of a 
business group. Unfortunately, in our research, we were unable to contact a 
representative of the company to understand why they proceeded to transfer the shares 
so that “Aegean Power” (today named “Hellas Power”) is no longer a member of the 
group. So, the necessary conclusions regarding this subject constitute essential 
speculations.  A first consideration is the economic uncertainty, which seems to 
impair not only the SMEs
19
 but also the large firms. Of course, this is only 
speculations and we cannot be sure whether it could be an effective approach of the 
reality.    
                                               
15 http://www.aegeanpower.com/home-page/the-company/about-us.aspx(20/8/2011) 
16 http://www.aegeanpower.com/home-page/the-company/business-activities/energy-
production.aspx(20/8/2011) 
17 http://www.aegeanpower.com/home-page/the-company/business-activities/energy-production-from-
ape/photovoltaics-systems.aspx (20/8/2011) 
18 http://www.aegeanpower.com/home-page/the-company/business-activities/energy-production-from-
ape/wind-systems.aspx(20/8/2011) 
19 SMEs: acronym for Small Medium Entrepreneurs. 
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On a European and world basis, the companies seem to “change hands” in a way, but 
on the other hand we can see many new partnerships running or projects already being 
under construction. But, we wonder whether there seems to be a fear towards the 
Greek market, and we say that because we had another case: that of BP Solar Elliniki. 
The company ended its operations in Greece last year, and the employees of the 
department in Athens got fired. Any partnerships in the Greek market will be led by 
the mother company in Spain. Did the company predict a difficult situation in our 
market? Maybe, it was like that, but, unfortunately, we have no official information 
that will allow us to speak with certainty.  
These are all quite controversial as to what the case at this period in the area of 
Renewables in the Greek market is. German and French companies want to invest in 
our region. The new “Helios Project”, part of DESERTEC, is on track to start up20. 
Greek oil companies have expressed their desire to deal with RES projects while there 
seems that they have already being implemented in such moves. Of course, some 
seem to have fears and for the time being stay on their present operations without 
invalidating any potential future plans. From our point, and if we measure the pros 
and cons of a new investment on RES, we believe that with the right managerial steps, 
the scale converges to the investment on RES (Figure 18).  
 
Figure 18: Pros & Cons in RES investment  
 
 
                                               
20 http://www.pv-magazine.com/news/details/beitrag/huge-project-helios-plant-planned-for-
greece_100004074/ and Newspaper KERDOS, “Helios Project, stimulates the economy”, 30/9/2011 
 
Financial crisis 
Instability 
New activities by foreign companies 
Advantageous geographical location 
Open market to cover energy needs 
Potential export of energy 
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The feelings perceived from oil companies that until today have not invested on RES 
varied as well. From one point we have companies that seem not to show any interest, 
which was quite disappointing during the survey; at the same time there is a concern 
for new investments and expansion in the RES production and procedures have 
already started, a situation that helped us to see things more positively. On the way to 
understand how they will form these new operations, we have again different options, 
probably due to the expectations a company has and the capital that is willing to 
invest.  
As Dahl mention “knowledge of future energy markets is a valuable commodity” 
(Dahl, 2004). All the above data and evidence constitute a mixture of thought in order 
to make some predictions of future attitudes of companies. It is obvious that 
companies gravitate towards RES in one form or another, according to their personal 
assessments. They have already started the procedures, which we estimate will 
continue in the future, not only in the short but also in the long term. Subsequently we 
recommend a model to constitute assistance to companies wishing to turn to 
renewable energy, suggesting some strategic actions potential to integrate within the 
framework of project implementation and to converge with our own forecasts namely 
the shift to renewables. 
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6. Recommendations  
If we were in the position to apply Maslow‟s Pyramid (Figure 19) we would put 
energy to “Safety Needs”. It is apparent that without any kind of energy we cannot 
have the feeling of safety to our everyday lives: we want electricity for our needs to…   
 
Figure 19: Maslow’s Hierarchy of Needs 
Source: Evans M., Jamal A., Foxall G., 
“Consumer Behavior”, John Wiley and Sons Ltd., 2nd Edition, 2010, p.12. 
 
help us cover the rest of our requirements (cooking, driving a car, use of mobile 
phones, use of the internet etc). Once the basic needs are covered a person can 
proceed to the next level. Since the oil storages are reducing, and the oil companies 
have already started investing on RES and increasingly becoming interested in 
investing part of their capital to that sector, there has to be more action from their side 
in order to motivate their customers to use the renewable energy sources in their 
everyday life. So here comes Management. 
The key words of Management are: Planning – Organizing – Leading – 
Controlling (Robins, DeCenzo, Coutler, 2011). To reach that point a company should 
consider which its position in the risky energy market is. Our answer to that is to use 
as a weapon a strategic model.  This should include a mission and a vision that must 
be shown to the consumers and to its customers; it must perform external and internal 
audits; it must establish long term objectives; it must generate, evaluate and select 
7. Self-actualization needs 
6. Aesthetic needs 
5. Cognitive needs 
4. Esteem needs 
3. Social needs 
2. Safety needs 
1.  Psychological needs 
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strategies; it must implement these strategies and any management issues; it must 
consider the marketing, finance, accounting, R&D, and MIS issues; and, finally, it 
must measure and evaluate the performance. All these steps form a Comprehensive 
Strategic-Management Model, as defined by Fred R. David (David, 2011), and as we 
can also see in Figure 20 which is analyzed below. 
 
Figure 20: A Comprehensive Strategic-Management Model 
 
Source: Fred R. David, “Strategic Management, concepts and cases”, Pearson Education Inc., Thirteenth Edition, 2011, p. 47. 
For every level of the model some specific tools can be applied. To perform the 
external and internal audits, the company needs to proceed to a SWOT Analysis
21
. 
Through the SWOT analysis, the firm will have the chance to see deeper which the 
strengths and weaknesses are (for the internal audit) and at the same time to check the 
opportunities and threats (during the external audit). The establishment of the long 
term objectives is a reflection of pursued strategies
22
.  
The next level is the strategy analysis and choice. A tool to help the company find the 
most appropriate strategy would be a TOWS Matrix. In Figure 20, we provide a 
TOWS Matrix that is addressed to the oil companies that have started or they are 
willing to start operating on RES. As we can see, we have a short SWOT analysis and 
we quote some possible strategic actions an oil company could follow.  
                                               
21 SWOT: acronym for “Strengths – Weaknesses – Opportunities – Threats” 
22 Strategies represent the actions to be taken to accomplish long term objectives (David, 2011; pp.165) 
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Figure 21: TWOS Matrix 
TOWS Matrix 
  
Strengths – S 
-Technological improvements 
-Brand name 
-Customer loyalty 
-Production quality  
-One company‟s consumption does not 
affect the others 
-“Investment strategy” through the 
procedure of fast-track 23 
Weaknesses – W 
-Not easily shipped nor stored 
-No customers‟ trust towards Renewables 
&  no extra information provided to them 
-No vision 
-High costs 
-Bureaucracy 
-Bad investment climate 
-Inability to understand the stake of RES24 
Opportunities – O 
-Environmental concern from the 
customers 
-Changes in legal framework 
-Renewables are available  & unlimited 
for all 
-Innovation in technology 
-Greece‟s geographical position 
-Increase of oil prices 
-Limited oil reserves  
SO Strategies 
Use a firm’s internal strengths to take 
advantage of external opportunities. 
 
Growth of the market share when 
taking advantage of the customers’ 
environmental concern. Use of targeted 
marketing techniques.  
WO Strategies 
Improve internal weaknesses by taking 
advantage of external opportunities. 
 
Invest more in R&D in order to provide 
more innovative technologies that will 
decrease the storage problem of RES.  
Threats – T 
-Tax increase & instability 
-Change of customer‟s taste 
-High threat of new entrants 
-High threat of substitutes (oil, gas, 
coal)  
-Governmental policies, economy, 
competition influence energy prices & 
costs25 
-Potential changes in market structure 
-Strong competition of PPC 
ST Strategies 
Use a firm’s strengths to avoid or reduce 
the impact of external threats. 
Become more aggressive with the use of 
the brand name to keep the customers 
loyal and engage them with the new 
energy supplies.  
WT Strategies 
Defensive tactics directed at reducing 
internal weakness and avoid external 
threats. 
Benchmark with competitors. 
If needed proceed to cooperation with 
them in order to minimize the costs.  
 
Another very helpful tool for that step could be the use and analysis of the Boston 
Consulting Group (BCG) Matrix, as illustrated in Figure 22.  
 
                                               
23 Newspaper KERDOS, 30/9/2011, p. 34 
24 Newspaper KERDOS, 30/9/2011, p.49 
25 Dahl A. Carol, “International Energy Markets: Understanding Pricing, Policies and Profits”, 
PannWell Corporation, 2004, pp. 7 
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Figure 22: Boston Consulting Group (BCG) Matrix 
Picture available at
26
: http://www.dostudy.net/?p=239  
According to Fred R. David (2011), the BCG Matrix is designed specifically to 
enhance the multidivisional firm’s efforts to formulate strategies; it graphically 
portrays differences among divisions in terms of a relative market share position
27
 and 
industry growth rate (David, 2011). “Question marks” (Quadrant I) have high cash 
needs and low cash generation. In this case the firm has to decide whether to 
strengthen them or to sell them (divestiture). In the case of strengthening the most 
appropriate ways would be: market penetration, market development or product 
development. “Stars” (Quadrant II) are the firm‟s opportunities for growing and 
becoming more profitable. Their dominant positioned should be strengthened and the 
most appropriate ways for that are: backward, forward or horizontal penetration 
(Kotler, 2009)
28
; market penetration; market development; product development. 
“Cash cows” (Quadrant III) generate cash in excess of their needs, and many of them 
used to be “Stars”. They must keep their position by: product development, 
diversification, retrenchment, or divestiture. “Dogs” (Quadrant IV), are the weakest 
both in the external and internal firm‟s portfolio. What should be done with them is: 
retrenchment, divestiture or liquidation
29
.  
                                               
26
 http://www.dostudy.net/?p=239 (21/9/2011) 
27 “Relative market share position is defined  as the ratio of a division‟s own market share (or revenues) I a 
particular industry to the market share (or revenues) held by the largest rival firm in that industry”, Fred R. David, 
“Strategic Management, concepts and cases”, Pearson Education Inc., Thirteenth Edition, 2011, p.217. 
28 Also: Kotler, Keller, Brandy, Goodman, Hansen,”Marketing Management”, Pearson Education Limited, 2009, 
p. 94. 
29 Fred R. David, “Strategic Management, concepts and cases”, Pearson Education Inc., Thirteenth Edition, 2011, 
pp.217-220. 
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According to the above, the firms have to decide which Quadrant their main product 
(“oil” in our case) belongs to and where the new products (Renewables) should be 
placed. From our approach, oil is the „Cash Cow” for a firm of the oil industry. As for 
RES, and according to what F. David mentions, a BCG portfolio analysis is better to 
be done internally, since the companies do not always publish all the appropriate 
financial information by segment. So, the same strategy for all companies would not 
be appropriate, especially if we also consider the fact that each one has its own culture 
and beliefs. But, until to what we have discussed, the RES could be treated as 
“Stars”, since they have the characteristics for growing and the potential to make a 
company become more profitable.  
On the implementation stage, we borrow again what Fred David states, in order to 
make sure that the chosen strategy does work. So, to make that real, we want actions 
as altering sales territories, changing of pricing strategy, developing financial budgets, 
developing new employee benefits, establishing cost-control procedures, changing 
advertizing strategies, building new facilities, training new employees, transferring 
managers among divisions, and building a better management information system 
(David, 2011). For the oil industry each implementation step can be applied, 
according to the forces each company has and how it wants to impose or dominate the 
RES market.  
To complete the implementation stage, we have to deal with Marketing, Finance, 
R&D and MIS issues. 
Marketing is very important in today‟s market. The right marketing techniques will 
help a company implement its strategy…not to execute it! No matters how well 
designed are the rest of the company‟s operations, if they will not understand the 
consumer needs then there will be no profit (Kotler, 2009). The first action for that is 
selecting the target market and positioning. McCarthy‟s 4Ps (Product – Place – 
Promotion – Price) have been expanded to 7Ps by Boden (4Ps plus Physical evidence 
– Process – People) (Kotler, 2009). A figure will help us comprehend each step. 
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Figure 23: The 7Ps components of the Marketing Mix 
 
Source: Kotler, Keller, Brandy, Goodman, Hansen,”Marketing Management”, Pearson Education Limited, 2009, p.17. 
 
Everything is very important in order to have a successful result. We can add some 
tips for a company to have in mind while applying the Marketing Mix. Firstly, the use 
of the internet can create a link between the company and the customers; there can be 
an involvement of the customers‟ side while the company has the chance to use their 
ideas on various points (David, 2011). Also, when deciding to promote an advertising 
campaign, for the new product that a firm will provide to the public, there must be a 
careful selection of the colors used (see Appendix B Table 4) because each color 
creates different feelings and reactions to the receivers (Evans, Jamal, Foxall, 2009). 
What we recommend as an effective marketing tool is the consumer involvement to 
the company‟s operations, the consumers‟ motivation towards the product and a 
bursting appearance in the market. 
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The finance and accounting issues refer to the capital needed, to the financial 
statements, the budgets and the worth of the business (David, 2011). During the 
interviews the issue of huge capital needed to begin an investment on RES arose. We 
consider that this is one of the major issues that a company has to consider before 
making the next step. It is important to see whether it will ask for a loan or will 
manage to cover all the capital without external help. Additionally, there can be some 
financial support from other organizations or the European Union, as facing the 
energy sector potential for growth and investment. All these have to be part of the 
implementation plans, but if RES investment is seen as a rising “Star”, then it is worth 
making the investment.  
In the TOWS Matrix we emphasized the importance of Research & Development 
(R&D); so does Fred David, when stating that the personnel can play an integral part 
in strategy implementation. The industry seeks for more technological improvements, 
and part of that must also be the constant training, cooperation between different 
departments, open minded personnel and a managerial team that is willing to invest 
on that. We could also add here the importance of constant training for the employees. 
Since technologies tend to change rapidly, the personnel need to be trained on that. In 
addition, on-the-job training could be a helping aid for the companies that are willing 
to invest on human capital and comprehend the importance of that.  
Management Information Systems (MIS) must be effective so as to make the 
difference between successful and unsuccessful firms (David, 2010). This can be part 
of a firm‟s competitive advantage among others, make the difference faster than the 
others and why not use it as a marketing tool.  
The evaluation of a strategy is on the last stage and will help a firm to capitalize on 
internal strengths as they develop, to exploit external opportunities as they emerge, to 
recognize and defend against threats, and to mitigate internal weaknesses before they 
become detrimental (David, 2010). Furthermore, as David states, these can occur 
through three basic activities: 1) examining the underlying bases of a firm‟s strategy, 
2) comparing expected results with actual results, and 3) taking corrective actions to 
ensure that performance conforms to plans (David, 2010). What a company must do, 
even if it has followed the best strategy, is not to stay stable. It must be in a 
continuous movement that will help it reform and remodel if appropriate so that it 
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could have a successive growth. Probably competitors will do the same, and no one 
wants to loose ground, or better, to loose shares of the market. Our last Figure (Figure 
24), illustrates the three steps that can be followed from a company in order to make 
the evaluation and control easier. 
 
Figure 24: A strategy – Evaluation Framework 
 
Source: Fred R. David, “Strategic Management, concepts and cases”, Pearson Education Inc., Thirteenth Edition, 2011, p. 324. 
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7. Limitations and Directions for further research 
It is true that during the survey we faced some difficulties. First of all, the 
headquarters of the companies are in Athens so it was not very easy to have some 
personal contact. Furthermore, in the cases of some companies having departments in 
Thessaloniki, the people who man those offices were not qualified to respond to our 
questions. Another issue was the difficulty to use as a means the teleconference 
because the companies preferred anonymity and privacy for the information they 
would provide. This was something we had to respect and, so we have tried to use all 
the information provided in the best and most efficient way.  
In addition, during the survey, one of the companies ended its operations in August 
and it was very difficult for us to contact anyone that could provide us with some 
official information in order to understand the reasons. At the same time, we realized 
that another company as well ended its operations in the Greek market, while keeping 
in touch with its customers but from their offices abroad.  
Facing these two situations it was a great motive to understand which the reasons for 
that were and make them part of our research. Unfortunately, it was not that easy to 
gather all the information needed in both occasions, since the one of the companies 
had fired all the employees of their department in Greece, while the other company 
preferred to keep silent and not to reveal any further information to our research.   
Of course, the limitations exist in every research taking place. This is the case and it 
should never prevent any further researches. We managed to gather all the 
information needed to come up with the fact that apparently oil companies are not 
conservative concerning their new investments on other fields, as many of us might 
have thought so until now. Finally, maybe the consumers are the most conservative 
and do not dare to step forward on using the renewables in their everyday lives.  This 
could be part of a further research: up to what extent are consumers willing to use the 
RES in their lives? Up to what extent are they willing to leave behind the tradition and 
be part of the future? The suggested target groups are adults and adolescents, in order 
to compare the older generations who grew up under the shadow of oil expansion and 
the new generations that are more aware of the environmental issues, closer to 
technology and less vulnerable to change.  
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Appendix A: Glossary and Abbreviator 
Algae Alga. Any of a large group of mostly aquatic organisms that contain chlorophyll and other 
pigments and can carry on photosynthesis, but lack true roots, stems, or leaves; they range 
from microscopic single cells to large multicellular structures, including nearly all 
seaweeds. Research is currently being conducted into the use of algae as biomass fuel. 
Alternative 
Energy 
Any energy system other than the traditional fossil, nuclear, and hydropower energy 
sources that have been the basis of the growth of industrial society over the past two 
centuries; e.g., solar, wind, or hydrogen energy.  
Asphalt 1. A dark, tarry, bituminous material found naturally or distilled from petroleum. 2. A 
mixture of this material with sand, gravel, or similar additives, widely used in paving. 
Biodiesel Any liquid biofuels suitable as a diesel fuel substitute or diesel fuel additive or extender; 
typically made from oils such as soybeans, rapeseed, or sunflowers, from animal tallow, or 
from agricultural byproducts such as rice hulls. 
Biofuels Biomass. Any solid, gaseous, or liquid fuel obtained from biomass; this may be in its 
natural form (e.g. wood, peat) or a commercially produced form (e.g. ethanol from 
sugarcane residue, diesel fuel from waste vegetable oils). 
Biomass 1. A collective term for all organic substances of relatively recent (non-geological) origin 
that can be used for energy production, including industrial, commercial, and agricultural 
wood and plant residues; municipal organic waste; animal mature; and crops directly 
produced for energy purposes. 2. a quantitative estimate of the entire assemblage of living 
organisms, both animal and vegetable, of a given habitat, measured in terms of mass, 
volume or energy in calories. 
Bitumen Oil & Gas, a naturally occurring, viscous mixture of hydrocarbons heavier than pentane 
that may contain sulfur compounds; in its natural state it is not recoverable at a commercial 
rate through a well. At room temperature, it looks and flows like molasses. Bitumen 
comprises up to 20 per cent of oil sands, where it can be mined and converted to 
commercial liquid fuels and products. A substance known since ancient times and 
sometimes called asphalt, tar or pitch.  
Carbon Carbon is the sixth most abundant element in the universe and is unique due to its 
dominant role in the chemistry of life and in the human economy. It is nonmetallic element 
having the symbol C, the atomic weight of 12.01115, and a melting point about 360oC. 
There are four known allotropes of carbon: amorphous, graphite, diamond, and fullerene. 
A new fifth allotrope of carbon was recently produced, a spongy solid called a magnetic 
carbon "nanofoam" that is extremely lightweight and attracted to magnets. Due to carbon's 
unusual chemical property of being able to bond with itself and a wide variety of other 
elements, it forms nearly 10 million known compounds. Carbon is present as carbon 
dioxide in the atmosphere and dissolved in all natural waters. It is a component of rocks as 
carbonates of calcium (limestone), magnesium, and iron. The fossil fuels (coal, crude oil, 
natural gas, oils sands, and shale oils) are chiefly hydrocarbons. The isotope carbon-12 is 
used as the basis for atomic weights. Carbon-14, an isotope with a half-time of 5730 years, 
is used to date such materials as wood and archaeological specimens. Organic chemistry, a 
major subfield of chemistry, is the study of carbon and its compounds. Because carbon 
dioxide is a principal greenhouse gas, the global carbon cycle has become a focus of 
scientific inquiry, and the management of carbon dioxide emissions from the combustion 
of fossil fuels is a central technological, economic, and political concern.      Cutter 
Cleveland, Boston University 
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Carbon 
dioxide 
capture  
&storage 
(CCS) 
A method to reduce atmospheric concentrations of carbon dioxide, in response to climate 
change concerns, in which CO2 is collected prior to release to the atmosphere and placed 
in long-term storage. Capture is most amenable to large stationary sources of CO2, such as 
power plants. Potential storage reservoirs include depleted oil and gas fields, deep saline 
formations, unmineable coal seams, and the deep ocean. This is one of a suite of 
technologies known as CARBON SEQUESTRATION.  
Climate 1. Average weather as defined by surface variables such as temperature, precipitation, and 
wind. 2. A statistical description in terms of the mean and variability of temperature, 
precipitation, wind and other meteorological phenomena over a period of time ranging 
from months to thousands or millions of years 
Climate 
Change 
A statistically significant difference noted either in the mean state of the climate or in its 
variability, persisting for an extended period. 
Coal Coal is a carbon-based rock that burns. Its origins are in the prehistoric earth where 
generations of dead vegetation were deposited in an oxygen depleted swampy environment 
to form peat. As geological forces compressed these deposits, the resulting high 
temperature and pressure converted peat to coal and occasionally, coal to diamond. Coal is 
denser than peat, contains less water and has higher energy content. The elements found in 
coal are the same ones found in the vegetation, as well as the soils and waters associated 
with it. Those elements are the most notably carbon, hydrogen, nitrogen, sulfur, and 
oxygen. Silicon, iron, magnesium, potassium, phosphorus, and virtually the entire Periodic 
Table of elements are generally present in smaller or trace quantities. Coal is ranked as 
lignite, bituminous, or anthracite, depending upon energy content; with increasing 
coalification, moisture content increases. Coal provided warmth that enabled the human 
population to move into northern latitudes as earth emerged from the most recent ice age. 
Today, in North America, coal is the predominant source of energy used to generate 
electricity. With advances in clean coal technology, coal is expected to serve as a dominant 
source of energy well into the future and even beyond the 21st century.   Mildred B. Perry, 
U.S. Department of Energy, National Energy Technology Laboratory                                                                                           
Energy 1. A fundamental physical concept, defined classically as the capacity to do work. Can be 
described more generally as the potential ability of a system to influence changes in the 
other systems by imparting either work (forced directional displacement) or heat (chaotic 
displacement / motion of system microstructure). 2. The use of this capacity to perform 
useful functions for humans, such as heating or cooling buildings and enclosures, powering 
vehicles and machinery, lightning, cooking foods, and so on. 
Energy 
Efficiency 
A reduction in the quantity of energy used per unit service provided, e.g., a reduction in the 
quantity of motor gasoline used per kilometer driven.  
Energy 
Intensity 
The amount of energy required to produce a given economic product or service, e.g., the 
amount of energy used to heat or cool a certain living space, or to transport a person over a 
certain distance. The (energy / GDP) ratio is a common indicator of the energy intensity of 
the entire economy. 
Fuel 1. Any material that evolves energy in a chemical or nuclear reaction. 2. Specifically, a 
material that can be used to provide power for an engine, combustor, power plant, nuclear 
reactor and so on. 
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Fuel Cell A device that converts the chemical energy of a fuel directly into electricity and heat 
without combustion, through a process of oxidation; fuel cell differ from conventional 
electrical cells in that the active materials, such as hydrogen and oxygen, are not contained 
within the cell, but are supplied from outside. 
Gas One of the three fundamental forms of matter, along with liquids and solids. Unlike a solid 
(and like a liquid), a gas has no fixed shape and will conform in shape to the space 
available. Unlike a liquid, it has no fixed volume and will conform in volume to the space 
available. In comparison with solids and liquids, gases have widely separated molecules, 
are light in weight, and are easily compressed. 
Geothermal 1. Relating to or caused by the heat of the earth's interior. 2. Describing an energy system 
that makes use of this heat. 
Geothermal 
Energy 
Energy in the form of natural heat flowing outward from within the earth and contained in 
rocks, water, brines, or steam. This heat is produced mainly by the decay of naturally 
occurring radioactive isotopes of thorium, potassium, and uranium in the earth's core.  
Global 
Warming  
1. Any general increase in the earth's surface temperatures over an extended period of time. 
2. The proposition that in the current era, global temperatures have been slowly rising. This 
is attributed to the phenomenon of atmospheric gases such as carbon dioxide absorbing 
long-wave radiation as it is reradiated off the earth's surface rather than this heat escaping 
into space, thus making the atmosphere warmer. 
Greenhouse 
Effect 
The trapping of heat by greenhouse gases that allow incoming solar radiation to pass 
through the earth's atmosphere but prevent the escape to outer space of a portion of the 
outgoing infrared radiation from the surface and lower atmosphere. This process has kept 
the earth's temperature approximately 33oC warmer than it would be otherwise; it occurs 
naturally but may also enhance by certain human activities, e.g., the burning of fossil fuels. 
Hydrogen A nonmetallic element having the symbol H, atomic number 1, and atomic weight of 1.007 
97, a melting point of about -259 °C , and a boiling point of about -253 °C. It is the lightest 
and most abundant element in the universe, comprising about 90% of it by weight, but it is 
only a minute fraction of dry air on earth. Hydrogen in combination with oxygen as water 
(H2O) is essential to life and is present in all organic compounds; it also occurs in acids, 
bases, alcohols, petroleum, and other hydrocarbons. In nature at standard conditions it is a 
colorless, odorless, and highly flammable gas.  
Liquified 
Petroleum 
Gas (LPG) 
A liquified or compressed gas consisting of flammable hydrocarbons such as propane or 
butane, obtained as a byproduct from petroleum refining or from natural gas; widely used 
as a heating and cooking fuel, as in mobile homes or in areas not connected to pipelines.  
Microalgae Smaller, typically unicellular forms of algae. 
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Natural Gas Natural gas is a mixture of naturally occurring compounds that are in a gaseous state at the 
conditions of temperature and pressure at the earth's surface. These compounds are the 
mostly simple molecules formed of hydrogen and carbon (thus hydrocarbon). Methane, 
with molecules formed from four atoms of hydrogen and one of carbon, is the simplest 
form and generally is the most common compound in the mixture. Ethane, propane, 
butane, and pentane are slightly more complex compounds with two, three, four, and five 
carbon atoms respectively in each molecule. Other more complex hydrocarbon compounds 
can also be part of the mixture. Oil, by contrast, is an even more complex mixture of larger 
hydrocarbon molecules. Other non-hydrocarbon compounds are also present in natural gas 
but generally in lesser amounts. These non-hydrocarbon compounds include carbon 
dioxide, nitrogen and hydrogen sulfide. Some natural gas is present in fields that produce 
little on no volume of liquids (non-associated gas). Natural gas is also present in oil fields. 
In an oil field, natural gas can occur in separate tools or as a gas cap floating on the denser 
oil (associated gas). It can also be dissolved in the oil (dissolved gas). Some simple 
hydrocarbon molecules, such as methane, can be formed by inorganic processes; however, 
most of the natural gas that occurs in commercial gas or oil field is likely of organic origin. 
Buried plant or algal material forms natural gas when subjected to sufficient burial and 
heating (thermogenic gas) or by the action of microbes (biogenic gas).  Ronald R. 
Charpentier, United States Geological Survey. 
Oil 1. Any of a wide variety of greasy, viscous, combustible substances that are liquid at room 
temperature or when slightly warmed, and insoluble in water; they may be derived from 
animal, vegetable or mineral sources. 2. A mixture of hydrocarbons that is the source of 
various fuels.  
Oil Sand Oil sands are sand grains coated by water and clay, with bitumen, an especially heavy, 
viscous, crude oil, filling intervening pore spaces. Oil sands are found in 16 major deposits 
around the world, the two greatest being Canada's Athabasca deposit and Venezuela's 
Orinoco deposit. The Athabasca deposit is in the province of Alberta, and with the Peace 
River and Cold Lake deposits, comprises one-third of the known oil reserves on earth, 
covering 141,000 km2 and containing 1.7-2.5 trillion barrels of bitumen. The Albertan oil 
sands are the most commercially important on the planet, and their development has major 
socio-economic impacts. In 2003, over 1300 Aboriginal people were employed by oil 
sands developers, oil sands industries' revenues were $11 billion (CAD), and Alberta 
government royalties on them totaled $183 million. By June 2004, $28 billion had been 
cumulatively invested in oil sands development, creating 33000 jobs. There are two 
methods for extracting bitumen from sand: traditional surface mining, and in situ recovery. 
The former employs giant shovels to excavate bituminous sands within 75m depth of the 
surface. The bitumen is separated or "cracked" from its sedimentary matrix by the addition 
of hot water, mechanical agitation, and skimming. In situ recovery techniques have been 
pioneered to extract the 80-90% of the Athabasca bitumen lying deeper than 75m. The 
most salient in situ recovery technique is Steam Assisted Gravity Drainage, wherein a 
massive injection of steam cracks the bitumen underground, facilitating its gravity-driven 
drainage to extraction points. Oil sands production is energy-intensive and environmentally 
upsetting. Surface mining strips vegetation and topsoil from the surface, and leaves 
cavernous mine pits. Oil sands mining create mountains of tailings sands high in sodium, 
chlorides, and sulfates, which may leat the environs. Oil sands production is invariably 
water-consumptive and may reduce the level of local water tables, lakes and rivers. Hot 
wastewater released during the cracking process may thermally disrupt ecosystems. 
Particulate and gaseous emissions, including greenhouse gases such as carbon dioxide, and 
acidifying compounds such as sulfur dioxide, may be the most deleterious by-products 
from oil sands production. D. Chanasyk & Maine McEachern, University of Alberta. 
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Photovoltaic 
(PV) 
1. Having to do with or employing the photoelectric effect; i.e., the production of electric 
power from electromagnetic radiation. 2. Relating to or designating devices that absorb 
solar energy and transform it directly into electricity.  
Photovoltaic 
Cell 
A single semiconducting element of small size (for example, 1 square centimeter) that 
absorbs light or other bands of the electromagnetic spectrum and emits electricity. 
Pitch 1. A historic term for asphalt or bitumen in a liquid state. 2. A black, viscous residue 
resulting from the distillation of various tars (e.g., coal tar, wood tar) or petroleum, used 
for purposes such as caulking, paving, roofing, waterproofing and so on. 
Pollution Any alternation of the natural environmental producing a condition that is harmful to living 
organisms. Pollution may occur naturally, as when an erupting volcano emits sulfur 
dioxide, but the term usually refers to the negative effect of human activities; e.g., 
automobile exhaust emissions, oil spills, the dumping of industrial wastes in the water 
supply, the overuse of pesticides and chemical fertilizers, improper disposal of solid 
wastes, and so on. 
Renewable 
Energy 
Any energy resource that is naturally regenerated over a short time scale and either derived 
directly from solar energy (solar thermal, photochemical, and photoelectric), indirectly 
from the sun (wind, hydropower, and photosynthetic energy stored in biomass), or from 
other natural energy flows (geothermal, tidal, wave, and current energy). Contrasted with 
NONRENEWABLE ENERGY forms such as oil, coal, and uranium. 
Solar 1. Of or relating to the sun. 2. Describing those forms of energy derived directly from the 
sun (e.g. solar thermal heating), as opposed to those ultimately derived from it (e.g. fossil 
fuels). 3. Describing any renewable form of energy that does not create greenhouse gas 
emissions or no degradable toxic waste. 
Solar cell A solar cell is any material that converts sunlight directly into electricity. This property of 
materials is known as the photoelectric effect, first described in 1905 by Albert Einstein in 
his Nobel prize-winning research. The first solar cell capable of generating substantial 
amounts of power and the sire to today's booming photovoltaic industry emerged from 
pioneering semiconductor research done at Bell Laboratories in the 1940s and early 1950s.  
Out of this research also came the transistor, probably the most important technical 
discovery of the last century, which has dramatically transformed virtually all aspects of 
human life. Experimenting with one of these new devices, Gerald Pearson, a Bell scientist, 
shined light on it and to his amazement recorded a significant amount of electricity 
produced by the silicon. In just a few short years, silicon solar cells enabled satellites to 
run almost indefinitely, revolutionizing commercial, military, and scientific space 
applications essential to modern life. On Earth silicon solar cells have brought abundant 
clean water, electricity, and telephone services to many in remote regions who had hitherto 
done without. Roof-top solar cell programs in the developed world promise to 
revolutionize the way we use electricity with each building becoming its own power plant 
interacting with the electric utility grid, or acting as a stand-alone system.    John Perlin, 
Historian and Author, Santa Barbara, CA. 
Solar 
energy 
Solar. 1. Useful energy that is immediately derived from the sun; e.g., a system that 
collects and uses the heat of the sun to warm a building or to generate electricity. 2. In the 
larger sense, any energy source that can be ultimately traced to the action of the sun. 
Tar 1. A dark, viscous, usually pungent substance derived from the destructive distillation of 
various organic compounds such as wood, coal or shale; used for various industrial 
purposes. 2. A naturally occurring hydrocarbon substance resembling this, such as 
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bitumen. 
Tidal 
Energy 
A term that is used to describe energy which is artificially extracted from tidal motions in 
the sea. It is recorded historically that tidal mills were constructed in Roman Imperial times 
to grind cereal in regions where more conventional water wheels were inappropriate, due 
to low river speeds and relatively flat terrain, such as southern Britain. More recently, there 
have been proposals to construct artificial lake to generate electricity. The first commercial 
construction was in La Rance in Brittany, northern France. This system, which is rated at 
240MW, was constructed in the 1960s and incorporates a road link across the estuary. The 
system has been the subject of a major refurbishment which will extend its operating 
lifetime for many years. Other tidal barrage systems have been constructed but none are as 
large as La Rance. Most recent attention has been directed at the development of systems 
to extract energy from moving water rather that air. In principle, tidal current systems, 
often called tidal stream systems, can be constructed in a modular fashion, which means 
that the resource can be exploited incrementally, unlike tidal barrages where the entire 
system needs to be constructed before any energy can be extracted.  Ian G. Bryden, The 
Robert Gordon University, Aberdeen. 
Wave 
Energy 
Renewable / Alternative. Energy generated by the ocean's wave currents, especially wind-
generated waves; i.e. the kinetic energy of moving water particles and the potential energy 
of elevated particles. 
Wind Air that is in motion in relation to the earth's surface, especially in an horizontal direction 
Wind 
energy 
Wind. The energy contained in the movement of air masses; in human energy use 
traditionally captured by means of the sails of a ship or the vanes of a windmill, and 
currently by mechanical blades similar to airplane propellers. 
Dictionary of Energy, Cukter J. Cleveland & Christopher Morris, Expanded Edition 2009, Elsevier L. 
 
4 Ps of Marketing Product, Place Promotion, Price 
BCG Boston Consulting Group 
CCS Carbon Capture and Storage 
CO2 Carbon dioxide 
CSR Corporate Social Responsibility 
DOE U.S. Department of Energy 
EPA U.S. Environmental Protection Agency 
EUROPIA European Petroleum Industry Association 
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GTL Gas to liquids 
IICCS - NTUA Institute of Communication and Computer Systems of the National Technical 
University of Athens 
IEA International Energy Agency 
IEO International Energy Outlook 
OECD Organization for Economic Cooperation and Development 
PPC Public Power Corporation 
PV Photovoltaic 
R&D Research & Development 
RAE Regulatory Authority for Energy 
RES Renewable Energy Sources 
SEEPE Hellenic Petroleum Marketing Companies Association 
SWOT Strengths, Weaknesses, Opportunities, Threats 
WHO World Health Organization 
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Appendix B: Extra Tables 
Table 1: Cosmological and Geological Milestones in Energy 
Date Event Comment 
13 billion years ago 
(bya) 
Big bang  
5.5 bya Sun formed  
4.6 bya Earth formed  
4.5 to 3.8 bya Haden (Early) Earth crust solidified. 
3.8 to  2.5 bya Archaeozoic (Middle) First life forms released oxygen to atmosphere. 
2.5 to 0.544 bya Proterozoic (Late) First multi-called animals, one continent called Rodinia, oxygen build 
up, mass extinction. 
544 million years ago Phanerozoic  
(mya to today)   
544 to 245 mya Paleozoic Era Invertebrates, primitive amphibians. 
544 to 505 mya Cambrian Age of trilobites, explosion of life, all phyla developed, 50% of animals 
went extinct, continents began to break up. 
505 to  440 mya Ordovician Primitive land plants and fish appear; N. America covered by shallow 
seas, glaciations kills many species. 
440 to 410 mya Silurian First fish with jaws, insects, vascular land plants. 
410 to 360 mya Devonian Age of fishes, first amphibians, new insects, much extinction. 
360 to286 mya Carboniferous Huge forests and many ferns reduced CO2, global temperature cooled, 
atmospheric moisture increased, first winged inspects and reptiles. 
286 to 245 mya Permian Age of amphibians, super continents Pangaea, largest extinctions, and 
earth‟s atmosphere approaches modern composition. 
245 to 65 mya Mesozoic Era Age of dinosaurs or reptiles. 
245 to 208 mya Triassic First dinosaurs, true flies, mammals, and many reptiles, minor 
extinctions allowed dinosaurs to flourish. 
208 to 146 mya Jurassic Many dinosaurs, first birds, first flowering plants, minor extinctions. 
146 to 65 mya Cretaceous Tectonic and volcanic activity high, first marsupials, butterflies, bees, 
ants, many dinosaurs, continents as today, large extinction from comet 
collision. 
65 mya to today Cenozoic Era Age of mammals. 
65 to 1.8 mya Tertiary Modern plants and invertebrates. 
65 to 54 mya Paleocene First large mammals and primates. 
54 to 38 mya Eocene Lots of mammals, first rodents, and whales. 
38 to 23 mya Oligocene Many new mammals, grasses common. 
23 to 5 mya Miocene More mammals, horses, dogs, bears, modern birds, monkeys. 
5 to 1.8 mya Pliocene First hominids, modern whales. 
1.8 mya to today Quaternary Age of humans. 
1.8 mya to 11,000 years 
ago (ya) 
Pleistocene Appearance of humans, first mastodons, saber tooth tigers, giant sloths, 
mass extinction at 10,000 ya from glaciations. 
1.8 to 6,000 ya Stone Age Dates vary from region to region. Hunters and gatherers chipped and 
flaked stone for tools for many uses – arrows, needles, axes, etc. 
Agriculture appeared. Pottery developed. Humans used fire to cook, to 
heat and to ward off animals.  
400,000 ya Discovery of fire  
11,000 ya to today Holocene Human civilization, domestication of plants and animals. 
6,000 ya to today Bronze Age Dates vary from region to region. Bronze from heating tin and copper 
used for tools, ornaments and weapons. 
3,200 ya to today Iron Age Dates vary from region to region. Iron formed by heating iron ore, 
charcoal, and limestone to form molten iron and slag. The iron could be 
heated and formed into horseshoes and many other products. 
Source: Dahl A. Carol, “International Energy Markets: Understanding Pricing, Policies and Profits”, 
PannWell Corporation, 2004, pp. 10-11. 
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Table 2: Greece Reference Scenario, EU Energy Baseline (2009) and Reference 
Scenario. Source: ICCS-NTUA, 2010. 
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Table 3: Greece Summary Energy Balance and Indicators, EU Energy Baseline 
(2009) and Reference Scenario. Source: ICCS-NTUA, 2010. 
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Table 4: Psychological Properties of Colors 
 
Source: Evans Martin, Jamal Ahmad, Foxall Gordon, “Consumer Behavior”, Second 
Edition, John Willey & Sons Ltd., 2010, p.77  
 
 
 
 
 
 
Color Positive Negative 
RED Physical courage, strength, warmth, energy, basic survival, 
'fight or flight', stimulation, masculinity, excitement. 
Defiance, aggression, visual 
impact, strain. 
BLUE Intelligence, communication, trust, efficiency, serenity, duty, 
logic, coolness, reflection, calm. 
Coldness, aloofness, lack of 
emotion, unfriendliness. 
YELLOW Optimism, confidence, self-esteem, extraversion, emotional 
strength, friendliness, creativity. 
Irrationality, fear, emotional 
fragility, depression, anxiety, 
suicide. 
GREEN Harmony, balance, refreshment, universal love, rest, 
restoration, reassurance, environmental awareness, equilibrium, 
peace. 
Boredom, stagnation, 
blandness, enervation. 
VIOLET Spiritual awareness, containment, vision, luxury, authenticity, 
truth, quality. 
Introversion, decadence, 
suppression, inferiority. 
ORANGE Physical comfort, food, warmth, security, sensuality, passion, 
abundance, fun. 
Deprivation, frustration, 
frivolity, immaturity. 
PINK Physical tranquility, nurture, warmth, femininity, love, 
sexuality, survival of the species. 
Inhibition, emotional 
claustrophobia, emasculation, 
physical weakness. 
GREY Psychological neutrality. Lack of confidence, 
dampness, depression, 
hibernation, lack of energy. 
BLACK Sophistication, glamour, security, emotional safety, efficiency, 
substance. 
Oppression, coldness, 
menace, heaviness. 
WHITE Hygiene, sterility, clarity, purity, cleanness, simplicity, 
sophistication, efficiency. 
Sterility, coldness, barriers, 
unfriendliness, elitism 
BROWN Seriousness, warmth, Nature, earthiness, reliability, support. Lack of humor, heaviness, 
lack of sophistication. 
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